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Forrifiied 


Milicary Diſcipline 


In Two Parts. 


— 


The Firſt ſhews the Principles and Pra- 


Ctice of all manner of Fortifications, Regwlar 
or Irregular,as now uſed by the Dutch, Engliſh,ltalion, 
German, and French Ingenters, 

The Dimenſions and Meaſures of the Rympires 
Parapets, Moats, and all other Parts. 

The Delineations of Ravelins, Halfmins , Tenail:, 
Hormworks, Crownworks, and Cittadels. 

As allo the making of Batteries, Approaches, Trenches, 
Mines, Aſſaults, QC. 


TI 
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The "ET" Part treats of the Rules for 


the Exerciſe of E:rſe and Frot , with all 


{orts of Inſtruttions and other Obſervetions belong- 
Ing to the Whole Art of War, as now practiſed: 
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READER. 


P Oſible it is that ſome may ſlight and contenm 


:his Treatiſe of Fortification and Mili- 
tary Diſcipline , becauſe it comes abroad 
without being Fortified and Defended by ſome Noble 


and Martial Patron. Ler ſuch know, that it was 
fo intended, but the Mine by Contra-Approaches was 


frangely Countermined, /o that the Unfortunate Au- 
thor zs forced to lie Intrenched i» his Donjon, to the end 
he may not be condemmed without hearing , or wound= 
ed without Defeuce. He wery well knows, that Vulgar 
Opinion z very malicious and ſevere , like Saldiers 


. 12 @ Storm who kill and deffroy without Witneſs or 
' Fudge, But if in any thing this may be uſeful to bus 
- Country, he 2vill not much lament his Misfortune that 


compelled him to retire into his Bulwarks. If not, a 


' Dedication can yield him no other ſatisf ation at this 


time , than a fair Sun-ſhine Day to a Seaman after 
| Shipwrack 
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To the READER. 
Shipwrack ;, and therefore the Undertaker is forced t0 
Full it » thus weak and openg, 10 the Aſſaults and 
Batteries of every confident and raſh Attacker, and ſhall 
only draw about it this ſmall but real Traverſe or Pa- 
rapet. That it is the moi# plain, caſte, and compleat 
Treatiſe ev?r extanr inthe Engliſh Tongue, 'Trs 
?rae, there have been ſome Books of this Art in 
Engliſh before, but if I ſhould geclare at large how 
defective, and how little ſatisfattory in ſeveral Uſes 
and Directions, as well z5 in the Draughts, and lively 
Delineations of every Particular here inſerted, I ſhould 
be tp large for an Eplltle , and ſome would be ready 
to tell me, © s 
4 


Laudat wenales, qui vult extrudere , merces. 


F any Artiſt or Ingenier ſhall carp at ſome Rules 
ard Directions as too Plain or prolix, give we logwe 
zo ſay, That it was Calculated for the Meangſt 
Underſtandings, and mot deſigned to teach the 
more Learned (7hough , *ris poſſible, they may find 
'fomewhat more than they knew before) but to leary 
thers nox experienced i the Practice, who by their 
Induſtry, and th:ſe Diretions, may eaſily attain tv 
be more ſerviceable to their RING, p47 roar FI 
'quire Reputation and Honour, = 
Als for the Original Authors, Iz. Tacquet, Count 
Pagan, Bocklern, Mallet, Blundel, who, as they are 
_ . well known, ſo they are highly afteemed and approved 
"in all Martial Countries, and therefore caunot be diſ- 
reſpected here. So 
« 1 need not therefore picad any thing more either for 
:be Book, 5: for rhe Art : Empires, Kingdoms, Na- 
. £:035 and Pcople canmor fſubſiitt , without PraCtice 
and 
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To the READER. 


and Experience in it. And foraſmuch as none are 
born Soldiers, and Experience comes not 2ithout 
Induſtry, 7 hope our Engliſh Nation w##/ net {light 
and neglect it, and ſo fruſtrate the Deſigns and Exe 
pectations of « MAR TIAL SOVEREIGN, 

Pardon me zherefore , if I affirm, That the more 
2ve pradtile this Art, the more Courage it ill inſpire 
into ns, and the better enable ws to ſerve our 
KING 424 Country; Fhich zs the hearty Defire 
f 


Your molt humble, & moſt obedient, Seryant, 
Robert Darden, 
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 * TJage x2. line 21. for b. read d. p, 14. 1. 22. r. Prob, 8, 


 Þ-18. 1. 24. for Fzg. XI). r. XIV. p. 23. 1.2. for Divis 
fion r. Definition, p. 24. for Definition r, Dwoifion, p. 25, 1. 
20. for Definition r. Explanation, p. 26. 1. 5. forC D. r. CG. 
P. 37. 1.13. for /- q.r. 6.d. p. 38.1. 26, forg. r. q, p. 43s 
1. 13. for Plate 7.7. 9. p. 53.for BC. r. RD, p. 44. l. 12, 
for 2.8.r. 6.7. p. 46 and 47. for 8. d. r, 7.c. p. 56.1. 29, 
for 7; r. 13 p. 58. for BC,r, X 4, 
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A TREATISE Of © 
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Fortification, 
Mruitary DrscieLinNz, Oc: 


: CHAP. I. 
Of Geonietrical Defs nitions: 


ELL knowing that many Gentlemen »] 
and Soldiers, to whom 1 deſire this | 
Work may be as delightful as uſe- 
ful, are not very well skilled in- 
* Geomtry, orof much knowledge ih otlier parts of 
* the Mahematicks; Therefore, to make the know- 
 Iedgeof Forrification the more plain and intelligible 
to them, I thought it convenient to lay down. the 
firſt Rudiments and Practices inttoduCtive there- 

& U. unto. 


Geometry is the Art of tneaſuring Bodies, in or- 
der to which end. it conſiders three principal 
things,v:z; Points, Lines ; Superficies or Surfate, © 
which ; in. their proper Notion , do ſignifie the 
Outſide, the Edge, and the Corners of the Body; 
and. ſo are real parts of it ; But, in a Geometri- 
calSetife; they do not Properly belong to a Bogys 
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but are applied to 1t by Imagination : For if a 
Body be put into Water, though the Water 
touches it everywhere , yet we may fancy a-Dl- 
viſion between it and the Water, which imaginary 
Diviſion is called a Surface, And thns every 1ma- 
ginary Diviſion of 3 Body begets a Surface between 
the Parts ſo divided; of a Surface begets a Line, 
of a Line begets a Point, | 

A Point is that which hath no parts either of 
Length or Breadth, and is the Bounds of a Line 
ordinarily expreſſed by a ſmall Prick. 

A Line hath Length, but no Breadth, and is the 
Bounds of a Surface, and is either right or 
crooked, | 

A Superhiices or Surface hath length and breadth, 
-- no Depth, and is the Bounds and Limits of a 
Body. 


Of Fignres, 


A Figure is a plain Surface incloſed in one or 
more Lines, and 1s of two kinds, a Circle, and a 
R1ght lined Figure. 


Of a Circle, Plate x. Fig, I: 


A Circle 1s a round Figure, whoſe Superficies or 
+1rea is bounded with one Line called the Circum- 
terence or Periphery , and is always divided into 
360 degrees or parts, the Point in the midſt 
whereof 1s called the Certre c. a Line paſſing 
tirough the Centre dividing the Circle into two 
equal parts, is called the Diameter a, b, half of 
tht Line is called a Semdiameter or Radins cb. 
or 


ED 


ry 
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b/ or an half of the Circle is called a Semicircle, a.d.b+ 
: and always containeth 180 degrees. The quarter 
{ or fourth part is called a Quadrant, as 4.9. ord.vb. 


and always containeth go degrees or parts. And 
any part of the Circumference cut off by a right 


| Line, not touching the Centre, 1s called a Segment 


or Arch, as f.e. g. and is either greater or leſs 
than a Semicircle, and ff. g; is the Cord or ſubtenſe 
of that Arch, g.e. f. 


Of right lined Pigures. 


A right lined Figure is a plain Surface enclo- 
ſed in three right Lines or mote, and are either 
Triangles, or Triangulate. 

A Triangle is a Figure bounded with three 
Lines, as 59. 2. and are of ſix forts; three in 
reſpect of the Sides, and three in reſpec of the 
Angles. 1. Equilateral , which hath all Sides and 
Angles equal, as a.6b.c. Fig. 2. 2dly, 1oſcele , or 
equal legged, which hath only two Sides equal, as 
b.c. Fig. 3. 3dly; Scalene , which hath no Sides 
equal, as b; c.d. in Fig. 4. 4thly, A Right angled 
Figure which hath one right Angle, as a. in Fig. 5: 
5thly, An acure angled Figure, which hath all its 
Angles acute, as o, p. q. in Fig. 2, or Fig. 3. which 
are Called Oxygoniums. 6thly., An Obtuſe angled , 
which hath one obtuſe Angle, as at 4. in Fig. 4 
which is called an Amblygomum. | 

An Aple is the corner or meeting of two 
Lines croſling: or interſeting one another in one 
Point, as at a. and is either Right or Oblique; 


Fg. 6, which Angle .( @ ) 1s greater or leſs , ac- 
| B x 
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cording as the Lines a, þ, 2 c. lean nearer,or ſtand 
ſuxther off one from another. 

A Right Angle 1s made by two right Lines touch- 
' ing or cutting one another perpendicularly or 
ſquarely, that 1s, when the two Angles on each 
ſide are equal to each other , and are always 90 
degrees, as Fig. 7. | 

A? Oblique Angle 1s either greater or leſſer than 
a rizht Angle, and 1s either obtuſe if greater, or 
acate 1; leller. 

Here Note, That no Triangle can have more 
rizht or obtuſe Angles than one, for no Triangle 
. upon a plain Suriace can conſiſt of three greater 
{ingles than ſuch as are altogether equal to a Semi- 
circle, or two right Angles, viz. 180+ degrees ; 
{o that a right Angle is always a quarter of a Cir- 
Cle, or go degrees, And the remainder of any 
acute Angle to 95 degrees, or any obtuſe Angle to 
180 degrees 1s called the Complement, as if 50, 
then 40 1s the Remainder or Complement of thar 
acate Angle to go; 10 if 110for an obtuſe Angle, 
then 70 1s the Complement to 180, For if upon 
the Point c. Fig, 8. you move aLine ſuppoſe from 
6. to f. then 1t will make an acute Angle 6. c. f. the 
Complement to go. but if you move it forwards 
towards 4, It 15 then a right Angle, or go de- 
grees; b.c.d. for d. c. go degrees, falls right on 
2. b and makes 6. d. equal to 4. a, but if you move 
the Line farther towards e, then is the Angle c: 6. 
obtuſe, the Complement to 1$0 degrees, or a 
Semicircle. Hence it plainly appears , : that let 
there be never ſo many Angles ſet upon one Point, 
as at c, 2l] will be but two right Angles, Fig. 9. ſo 
alſo i two ſtrait Lines croſs one another , =_ 

Mare. 
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; make four Angles all equal to 360 degrees, or the 
- whole Circle, Eg: 10, Note alſo, that all. 7:;- 
elled 


= are expr by three Letters, and the Aun- 


an 
gular Point by the middle Letter, 


"i > mga oc Figures are ſuch as have four 
- Ang 


es, and as many Sides, and thele arc either 
Parallelograms or Trapezaas. 

A Parallelogram is a four-ſided Figure bounded 
with parallel Lines, that is, ſuch Lines as if they 
were infinitely extended they would never meet, 
but are everywhere equally diſtant one from the 


- Other, 


Ref angular Parallelograms ate ſuch as have foar 


Tight Angles, viz, the Square , and the oblong 


Square, as, Fig. 11. The Square or Tetragon hath 
4 right Angles , and 4 equal Sides, © The long 
Square or Oblong hath four right Angles, bat the 
Sides are unequal, as Fig. 12. 

Obliquangled are ſuch as have oblique Angles, 
Viz,, two obtuſe, and two acute, of which there 
are two ſorts, the Rhombs, and the Rhombordes. 

A Rhombns hath equal Sides, but no right 
Angles. 

TheRhomboides hath only the oppoſite Sides and 
Angles equal, as in Fig. 13. & 14.1 Plate 11. 

All other tour-ſided Figures are called Trapezzas, 
which have no equal Sides or Angles, but are regu- 
larly Quadrangular, as Fg. 16. and may be divi- 
ded into two Triangles, by drawing a Line from 


_ one Angle to the oppoſite Angle, which is called 
| the Diagonal. 


AMultangular or Multilai eral Figures, are cither 
Regular or Irregular, Regular Multangular Poly- 
gons or Figures, take their Names fram the num- 
| B 3 ber 
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ber of their Sides or Angles, fo a Pentagon, Hex- 
agon, Heptagon, Oftogon, Enneagon , Decagon , ig- 
nifie 4 Figure of $5.6,7.8 9.10. Sides, and con- 
ſequently Angles. ; 
Before I proceed to Geometrical Propofitions, I 
pf | muſt make known to the young Artiſt, That what- 
"TI if ſoever Lines he meaſures upon Paper, or the 
| Ground, whether by Inch, Foot, Yard, or Pole, 
he muſt have a Scale and Compaſſes by which the 
ſame meaſures may be taken off, and 1o laid down 
upon Paper. 

Compaſſes are ſo well known, that I need not. 
deſcribe them, only ſee they open truly on the Ri- 
vet, and be well wrought, and good Steel Points ; 
And that they have alſo an Ink and Black Lead 
Point to draw Circles and Lines upon any occa- 
ſion, being very neceſſary for the projecting and 
laying down any Fortification. 


- 


Of the plain Scale. 


Scales are of ſeveral ſorts: The plain Scale, 
which conſiſt of certain Lines divided into equal 
4:4 parts, upon Plates or broad Rules of Box or Braſs, 

I is divided into great equal parts , which ſignifies 

| | Tens, and are numbred 10, 20, 30, 40, 50, &c. ac- 
cording to the length of the Lines. Again, one 
of theſe great Diviſions are ſubdivided into ten 
equal parts, and according to the number of theſe 
little parts contained in an Inch, *tis made a Scale 
of 10, 12, 16,20, 3o, 40, 50, &c, equal parts 1n 
an Inch. Upon this Scale there mult be alſo three, 
four, or more Lines of Cords to ſeveral Radius”s, 
which 
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which are uſeful for many purpoſes in Fortifica- 
tion, and in other Mathematical Prajeftions. 


Of the Diagonal Scale, 


A Diagonal Scale is made upon 11 parallel Lines 
equidiſtant, ſo as to include 16 equal Spaces, which 
are ai! cut at right Angles by Travyerle or Diago- 
nal T.ines, dividing them all into 1o equal parts, 
and numbred upwards from 4, b6., which ſeparates 
between the Hundreds and Tens; the Hundreds 
are numbred downwards, r, 2, &c. to 12, if the 
Scale be a Foot long ; the Tens are numbred up» 
wards, with 1, 2, 3, 4, 5,6,7, $,5, 10. Which Tree 
preſent 10, 20, 30,c*c. to the top where the Paral- 
lels are marked 1, 2, 3, 4, &c. to 10 repreſenting 
Unites, So that by what hath been ſaid, and by 
inſpection of the Figure, the Uſes will plainly ap- 
ar : For ſuppoſe I would ſet off 169 Feet, 
ards or Rods, I find firſt below 4, b.- 1. for 1009, 
then 6, for 60 on the ſide, then for 9 at the top, 
and at that Interſefion of 6. and 9g. at 4. and upon 
that parallel Line c. 4. take that diſtance off with 
your Compalles, and ſet 1t off upon your Draught, 
as required, | 


ef 


Of Chains. 


That of Gunters is now moſt in uſe, and con- 
tains in length four Statute Poles or Perches, each 
Pole containing 16 Feet and 7, or 5 Yards and 2, 
ſo that the whole Chain is 66 Feet, or 22 Yards 
long. This whole Chaz is divided into 100 equal 
Parts or Links, whereof 25 are jaſt a Pole of Perch, 

B 4 and, 
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| and, for ready counting, there is uſually ſome re- 
markable diſtintion, by ſome Plate or large Ring 
at the end of every 25 Links, eſpecially at the 
middle of the Chain; and at the end of every 
.yoth Link , *tis uſual to hang ſome ſmall Curtain _ 
Ring, or ſome other diſtinctions as alſo at every 
5th ſome different mark, which makes it the more _ 


16. ready for uſe in meaſuring. ' 
W [ | 4 p " : : & 70% 
on CHAP. IL 
FF Of Geometrical Problems. 
* il MFHE Uſesof which, are to teach the inge- 
TE nious Student readily to meaſure whatſoever - 
Fi 2 | 15 Quantity, Dimenſions of Bodies, Diſtances on _ 
- Sea or Land, Heights and Depths of Trees, and d 
Li | Towers, Hills and Mountains, or the Ear:#'itlelf, 
Ld nay, the Heights and Diſtances of the Heavenly : 
"4 Bodies, Sun, Moon, and Planets,” © © © 
1% Prob I, Plate 11, Fig. þ- 
r | | Of a Line, and how to draw it on Paper, or on the 
7.0 A ſtrait Line is uſually drawn upon Paper with 
WV, a Ruler, and by turning the Ruler end for end, as 
05  #. where 5b, was, you maytry whether it draws a 
M{ ſtrait Line or no, for then if it exactly trace or 
! Cut by a Point the ſame Line again, the Ruler is 
RR 72 ſtrait, 
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ſtrait. To draw a ſtrait Line upon the pround if 


Jevel, as between 4. and b, ſet up ſome marks or 

rickets, as c. and 4d, ſo as they may cover or be 
In a right Line, with 2.6, ſtanding at 4, and ſo by 
them or more, if need be, with a Line or Chain 
one length after another, you may mark out the 
Line 4, 6, But if any Hill or riſing Ground be be- 
twixt a. and b. then muſt the two marks at c. and d, 
be ſo placed as to cover b. and from c. 6, to co+ 
VET 4. 


Prob. 11. Fig, 2. 


To draw a Line parallel to another , at any diſtance 
aſſigned, 


Open your Compaſſes to the diſtance given, ſup- 
Poſe c. ſet your Compaſlles in c. and take the 
neareſt diſtance to the Line 42.5. with which ſet- 
ting one Point in any convenient part ef the Line 
a, b. deſcribe the Arch 4. to whoſe convexity if 
you apply a ſtrait Ruler from e. the parallel Line 
is drawn, by the ſame direftion you may draw it 
upon the Ground, ſetting off your diſtance with 
the Chain, Cord, or Rod-pole, _ 


Prob, HI, Fig. 3. 


To raiſe a Perpendicular upon any Line given , either 
upon Paper, or upon the Ground, 


Suppoſe the point 2.intheLine c.4.were the point 
aſſigned in the Line given, open your Compalles to 
a convenient diſtance, and with one Foot in 4. 
: mark 


( 10 F 


mark ont the Points c. and 4. then opening the 
Compaſles fomwhat wider, _—_ one Foot in 
c. and 6, ſeverally deſcribe the two Arches cutting 
one another at the Point 4, from which if you 
draw a Line to 4. the work is done. To do this 
upon the Ground, take with a Line or Rule equal 
diſtances from 4. to c. and from z, to 4. then with 
2 larger diſtance from c. and b. mark out the 
Point of InterſeCtion at 4, or it may be done by 
a Quadrant, or other Inſtrument with ſights, pla- 
Cing the beginning of the Inſtrument upon the 
Line c. b. and turning the fights to go degrees, 
that Line will be perpendicular. 


«3 I 
& 'Y 4 
$344 20-h Ve, ” by” 2s; pO 0 bs WP 
hun CONS CE a 7 4 , 
4 vs DBY 0nd; jk D Pex: 
s _ arte dt "as 
— i, y 
7 FI) _— 4 oe. 
>< 7. Ws ut, _ . 


Prob. IV. Fig. 4. 


To raiſe a Perpendicular at the End of @ Line. 


On the Point 2, as a Centre, deſcribe part of 3 
Circle b, c.d. with that diſtance mark out the Point 
c. from b. then ſetting one Foot in c. make a Point 
at 4. upon which Points c.4, croſs an Arch at e. 
then lay a ſtrait Ruler from 4. to e. which is the 
Perpendicular. Or in caſe you cannot convenient- 
ly come to make a point at. then deſcribe the arch 
b.c. and with that diſtance mark out the Point c. 
as before, then lay a Ruler from 5, to c. and croſs 
the Arch at e. at which InteſreCtion a ſtrait Line 
orRuler to 4.1s a Perpendicular,Or laſtly,divide 9.5. 
into five equal Parts,and taking 4 of them with your 
Compalles, ſet one Foot in 4. and deſcribe an Arch 
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at c. then take the diſtance from ,.to 5, and pla- 
cing one Foot 1n 3, with the other croſs the Arch 
at c, at which InterſeCtion a ſtrait Ruler laid to z. 
will be a Perpendicular, as Fig. 5, | | 

After this manner you may raiſe a Perpendicu- 
lar on the Ground by the Foot Chain , ſerting off 
40 Foot from the Point 2, to 5b. then ſetting off 
50 Foot from 6, to c. and zo Foot from 4g. to c. is 
the Perpendicular for 5, 4, and 3, deſccibe aright 


angled Triangle, Fg. 6. 


Prob. V. Fig. 7. 
To let fall a Perpendicular from any Point affgned. 


With your Compaſſes ſet one Foot. in 4. and de- 
ſcribe the Arch 5.c. again with that diſtance upon 
b. and c. croſs an Arch, as at 4. ſo a ſtrait Line 
from 4. to 9d, will be the Perpendicular required. 

Another way, as at Fig.8, towards . the end of 
aLine, as at 4. draw the Line 4. b. which divide 
in half at c, then with that diſtance draw the Se- 
micircle 4.4.4. cutting the Line at 5, a, in », ſo 
ſhall a Line from 6. to 4. be the Perpendicular re- 
quired, | 

Note, That all theſe Problems may more eaſily 
be performed by help of a ſmall Square exactly 
made, or with any Quadrant, by applying one Leg 
of ſuch a Square or Quadrant to the Line given, 
you may by the other Side or Leg thas toucheth 


the Point, draw the Perpendicular, 


Prob, 
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Prob. VI. Fig. g. 
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Any three Lines given, to make a Triangle of them. 


Let the Lines given be ,, 5. c. with your Com- wo 
paſles take the length of the Line 4. and ſet it off 
from d. toe. ſo alſo the Line 5, and ſet one Foot 
in 4. and deſcribe. the Arch at f. then. take the 
length of the Line c. and with that diſtance ſet 
one Foot in e, and croſs the Arch made before at f. 
then from that Interſeftion draw the Line e. f. the 
Triangle is finiſhed, 

Note, That if all the Sides, or twoof them be 
equal, the method is the ſame ; and by this di- 
rection you may draw any 7rapezium, the Diagonal 
and Lines being given. | 


Prob. VIL. Fig, 10. 
An Angle given, to make another equal to it, 


Let the Angle given be 5. a, c. firſt take off the 
length of 4.4. and ſet it off as f. 4. and deſcribe 
| the Arch f. e. upon the Point 4. then taking 
the diſtance c. 5, ſet it off from ff. to e. ſo a Line 
drawn from 4.to e, will make the Angle e. 4. f. 
equal to the Angle b.a.c. : 
Here Note, That in the equality or inequality 
of Angles,we never regard the length of the Lines; 
for that is the greateſt Angle, whoſe Lines are fur- 
ther diſtant one from another at the ſame diſtance 
from the angular Point, or Interſection of the two 


Lines. 
Prob, 
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Prob. VIII. Fig. 11, 
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To meaſure an Angle. 


Every Angle is meaſured by that Arch of a 
Circle deſcribed on the angular Point , wz. a. 
is the angular Point of the Triangle 5.'a. c. 
and 6, c. is the arch or meaſure of it, Now eve- 
ry Circle is ſuppoſed to be divided into 360 de- 
grees, every degree into 60 minutes, ec. therefore 
the arch 6b. c. muſt be ſo many degrees and mi- 
nutes of the whole Circle 6. c,. e.f. which to mea- 
ſure, you muſt have a Circle or Semicircle, called a 
Protrator. Or by a line of Cords, by either of 
which you may thus meaſure the Angle, wzz. let 


the Angle be 5. a, c. place the Centre of your Circle 


or Protractor ſo on the Point 4. that the beginning 
thereof may lie on the Line 2. c. ſo ſhall the num- 


ber of degrees interſected between 5. andc. be the 


meaſure of the Angle , which here is 45 4. for 
c. 4, 1s 90 degrees, or a quarter of a Circle, and 
c.b, is half of it, If you uſe the line of Cords, 
you muſt rake off 60 degrees with the Compailes, 
and deſcribe the arch 5. c. then take the diſtance 
b.c, with your Compaſles, and that diſtance ap- 
plied to the Scale, will give the meaſure of the 
Angle 6. a, c. 45 degrees, as aforeſaid, 


- Prob. IX, Fig. 29. 


' To make a true Square upon any Line given. 


Let the Line given be . þ, upon one end, as at 2. 
" 0 raife 


Ka 
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raife a Perpendicular, as -.c. then take the Jength 
of 2.4. with your Compaſſes, and with: one foot 
in 2. ſet off that diſtance to c. upon which point, 
and at the ſame diſtance, croſs an arch at 4. and 
with that ſame diſtance ſet one foot in 6. deſcribe 
an arch croſſing the other . from which Inter- 
ſeRions a Line drawn to 4. and to 6. finiſh the 
Square 4. b. c. 4. The fame direction will ſerve to 
make a long Square, the length and breadth being 


given. | 
Prob. X. Fig. 13. 
To make a Rhombns, one Side being given. 


If the Angles be not limited, draw any Angle 
at pleaſure, and let the Line given be a. b. which 
| being taken with your Compaſſes, ſet it off from 
a, toc. equal to 2, b. then with the extent of 4, 6. 
upon the point c. croſs an arch at 4. in like manner 
at 6, deſcribe another arch, croſſing the other at 4. 
at which InterſeCtion draw the Line 4.6, and 4.c. 
Note, If any Angle be given with the Side to 
Iimit the Content, you muſt ſet off the Angle by 
Prob, and then ſet off the Lines as directed. 


Prob. XI? Fig. 14: 
To make a Rhomboides, the Sides being given, 


If neither the Angle nor Diagonal be given, then 
make any Angle, as here 6. 4.c. then ſuppoſing if 
the Lines given be . e. h. g. ſer the length of 
2 6, upon ac, andf.,e, on 4.6, then with that 

| extene 
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I 
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extent of the Cotnpaſſes, et one foot it c, and 


7} inakean arch at 4. then take the length of g. +, 


and with your Compaſſes one foot in 5. croſs the 
arch made before at 4. from which Interſetion 
draw Lines to 6. and c, and finiſh the Rhomboides. 


Prob, XII. Fig. 16. 
To make a Trapezium, the Diagonal and Lines 


given, 


The Diagonal is a right Line , paſſing through 
the midſt of any Figure from one oppoſite Angle 


to another , and dividing it into two equal Tri- 


angles, which Line let be e. f. whoſe Sides are the 
Lines 2. b.c. d, with your Compaſles take the 
length of the Line «a. and place one foot in ec. and 
with the other deſcribe the arch at p. then take 
the length of the Line 5. and with one foot in e, 


deſcribe the arch at 4. then taking the lenpth of 
the Line c, with one foot in f. croſs the arch at p. 


and taking alſo the length of the Line J. in the 
point f. croſs the arch at 4. fo ſhall Lines 
drawn from thoſe Interſections, make the 7+ape- 
2ium required e. f. g. b. 


Prob. XINI. Fig. 15. 


| Any three Points given, how to deſcribe-a Circle that 


ſhall paſs through them. 


_ Any three Points make a Triangle, as Fig. a. b. c, 
therefore to draw thoſe three Points into a Circle, 
15 but to cut any two Sides 4, 5. or 4,c. into two 
| T- — equal 
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equal. parts by Prob. IT. and draw the ſtrait 
Lines for at the point of theirInterſeCtion,as at + 
4. is the Centre where the foot of the Compalles Ry 
muſt be ſet in, to deſcribe the Circle that will paſs : 
- through thoſe three Points. | f 


0 the Meaſure of Lines. 


The common Meaſures nfed in England are ex- 
preſſed in the following Table from one Inch to a 
_ both in long Meaſure, and in ſquare Mea- * 
ure. br 

And here it will be very requiſite to know, 

Firſt, That Timber, Stone , Earthwork , as 
Gardens, Alleys, Board, Glaſs, '&c. are meaſu- 
red by the Foot. 

Second, That Lands, Woods, Brickwork, Oc. : 
are meaſured by the Perch or Pole, - Rf 

Thirdly, That Pavings , Plaiſterings, Wain- 
ſcotings, are meaſured by the Yard. All linen and 

Ss —- Cloth, Stuffs, Silks, &c. are by the Yard 
E 

Fourthly, Carpenters Works, as Flooring, Par- 
 titioning, Roofing, Tyling, the Ground. plot of 
Houſes and whole Buildings , are meaſired by a 
Rod of xo foot long, That, every way laid out 
or multiplied by itſelf, is called a Square, contain- 
ing 100 ſquare feet, 
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Of meaſuring of Superficies. 
Firſf, To meaſure or find the ſuperficial Con- 


| ) tent or Ama of any right lined Figure, you muſt 
-- firſt know , that as there is in a Foot 14 Inches, 


© ſo 12 times 132, or 144 ſquare Inches, is a Foot 


> ſquare ſo allo as there is 3 Foot in a Yard, there 


| are 3 times 3, viz. g ſquare Feet in a Yard ſquare, 

' and 1o of the other parts of Meaſure, as in the 

foregoing Table, | 
Prob. XIV. 


To find the Content of any Triangle, 


Secondly, The Content of all Triangles,whether 
right, acute, or obtuſe angled, is found by mul- 
tiplying the whole Baſe of the Triangle by half of 
the Perpendicular let fall upon the Baſe, or the 
whole Perpendicular by half the Baſe. 

Thirdly, That all right lined Figures , whether 

C alone, 
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alone, or as parts of 4, 5, 6, or more ſides, may 
be reduced to Triangles, and hy adding up the 
Contents of all the ſeveral Triangles, their Con- 
tent found out by the general Rule aforeſaid,which 
therefore ought to be remembred.. To make this 
plain, being of ſo general uſe, I ſhall make one 
Example, viz. ſuppoſe in Fig. ix. 4, e. the Baſe 
of the Triangle is 44 Feet, and the Perpendicu- 
lar f. 6. to be 20. Now whether you multiply the 
whole Baſe 4. e. 44, by half the Perpendicular 
f.6. 10. or multiply 20. the whole Perpendicular 
by 22. the half of the Baſe, the Product gives the 
Content 440 Feet, for the ſuperficial Content or 
Area of that Triangle. 

Prob. XV. . 

To find the Content of a Square, or Oblong Square. 

- Multiply the Length by the Breadth,the Product 
gives the 4rea or Content, Example Fig. xil. let 
the Square be | 

17 Inches length multiply one ſide by the 0- 

17 Inches breadth ther,the Produc is the num- 
— ber, viz. 289 ſquare Inches 


119  _ contained in thar Square, ſo 
17 ' __ ſo alfo fuppole Pp. iz. one 

RN — ſide to be25,the other ſide 13 
289 which mulciplied cogether, 


produceth 325 ſquare Feet. 
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© Prob, XVI. | 
To find the Area, or Content of” a Rhombus 
Rhomboides. 


- Let fall a Perpendicular from one of the obfule 
Angles upon the oppoſite ſide, that ſide multi- 
plied by the Perpendicular , gives the Are, 
Fig. xiii, the fide 4. b. zo yatds, the Perpen- 29 
dicular 14 give 290 ſquare yards. For _* 
the Rhomboides divide it into two Triangles 82 
by a djagonal line drawn between either pair *? 
of the oppoſite Angles, as 4. 4. in Fig, 14. 280 
then from tbe oppoſite Angles either at c, or 5, let 
fall a Perpendicular upon that Diagonal, as 6. o. 
then multiply the. length of the Diagonal by the 


Perpendicular 5. o. and then you have the Area. 


| | Diagonal 19 Rods, 
Example: Suppoſe the Ferpend. £., x 


Content 95 


Prob, XVII, 
To find the Content of a Trapezium. 


_ Divide it into two parts from Angle to Angle, 
as Fig. 16. Is divided by the Diagonal e. f, then 
from che other two Angles, viz. 2. þ, ler fall Per- 
pendiculars upon the Diagonal, The ſum of half 
the length of thoſe Perpendiculars being mulri- 
| C 2 plied 


plied by the ſum of the length of the Diagonal,or 
common Baſe, gives the ſuperficial Content, 


Example: Suppoſe the Diagonal ef. 33 chains; 


the Perpendicular 4 15 
» | 83 


The Sum of both Perpendic, 28 


the Perpendicular 


the half Sum 
Being multiplied by the Diagon. 


The Content or Area 462 | 
Of Foreign Meaſures. 


- The Foreign Meaſures moſt made uſe of in For- 
tification, are the Pariſian, Rhineland, and Venetian 


Feet, which, in proportion to the Eygliſh Foot, 
divided into 1000, are as followeth : 


[Parifian Rhineland Venetian, 


' {ſI.1068 1.1033 I. 1152 
The uſe | ual to 755 Ye- 
thete Ta0182,2136 2.2066 2. 2304 ew, againſt 


are plain and[/2,3204 3.3099 Z. 3456] 700 I find 8064 
thus: Sup-[4 4273 4-4133 4 4608] 8 27 
be word 5.5340 5.5166 5. 5768 bp og 
mw how] ' ad- 

mavy Engliſh 6.6408 6.6919 G6. 6912144 _ 8697 
Feer -are e-[7+7477 7-4-7233 T7» 8064 ther , is 
8.8546 8.8266 8, 9216 


9.9613 9.9299 9.10365 


And 


C 38} - 


- An@ the-laſt -Figure-cut off,, gives yau 869 
Engliſh Feet equal to 755 Venetian. Orit you fay 
by the Rnle of Three, If i000 Engliſh Feet give 
1152 Venetian, what ſhall 75 5, multiply and diyide, 
and you will find $69, as before. Thus you will 
find 985 Pariſian Feet to make 1052 Engliſh. 


4 900 9613 Or if 1000 require 
8 854 1068, what ſhall 985, 
Example: &F 53 Which multiplied and 


935 105210 before. 


Here Note, That the Eng/ih Rod or Pole is 
16 Foot and an z, butthe Rod of 10 Foot is beſt 
for uſe, That the French reckon by the Toiſe, 
which is 6 of their Feet for a Meaſure in Fortifica- 
tion. The Venetian account by the Pace, which is 

of their Feet. The Dutch by the Rod of 12 of 
their Feet, ; | 


Prob, XVIII, 
To find the Content of a Regular Polygan. 


| Draw a Line from the Centre to the middle of 
any ſide, half of the Perimeter ( or half of the 
lides, ) being multiplied by that Line, gives the 

Content, | | 
Example : Admit the Polygon be the Hexagon 1n 
Fig. 18, whoſe ſides are 7co Feet, 6 tunes 700 
Is 4200. the half of which is 2100, which muj- 
tiplied by the Perpendicular, which is 602, gives - 
1264200 Feet for the Content qf the Po 707. 
= Jn 0 This 


divided, gives 1052,4S _ 


S . 2 TA 

ThisFſtimate being only in ſquare Feet, will want 
2 Rednion to x higher Denomination , T have 
cherefore, for ſuch like Cafes, added the Table of 
Square Meaſure, by which you may, by Inſpection, 
find out any Denomination. Ts 7 

Example: Suppoſe I would reduce the aforeſaid 
Number into Acres, I therefore look intq the 
Table, and find Feet in the top, and Acres on the 
ſide, and in the Column anfwering  thereunto, -I 
find 43560 Feet to make one Acre, I therefore 
divide 1264200 by 43560, the ProduCt whereof 
is 28 Acres, and 4510 Feet, which by the ſame 
way I find to be x Chain, -and 164 Feet, the Con- 
tent of the Polygon required, | 


OF 


Prob. XIX. : 
To find the Content of an Irregular Polygon, 


Divide it into Trapezia?s and Triangles by Dia- 
gonals, then find their Content ſeverally, ahd ſum 
up altogether. 

Example : Suppole Fig, XIX. an. irregular Polygon 
divided into 3 Triangles by the Lines 4. b. a.c. and 
4. b. whereof two of them being upon the ſame 
Baſe 4.b, make up a Trapezium, whoſe Content 
may be found, as was taught in Prob. 17. then there 
remains the Triangle a. e, b. whoſe Content may 
be found by Prob, 14, then adding the Content of 
the Trapezimm to the Content of the Triangle, 
you have the rex or Content of -the whole Poly- 
- gonian Figure, -» 

Come we now to the Art of Fortification, 


CHAP, 
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CHA P. II. Plate III. 
The Diwiſor of F ortife cation. | 


Ortification, or Military Architecture, is a Sci- 

ence how to defend and fortifie any Place, ſo 
that all parts of it may mutually defend and aſſiſt: 
each other againſt the Force of an Enemy, 


The Diviſion of Fortification. 


The whole Art is divided into eight Parts, 
viz, Defenſroe, Offenſrve, Natural, Artificial, A 1” 
cient, Abodern, Regular, "and regular. 


Defenſroe Fortification ſhews how a Placeis tobe 
defended againſt all Force and Violence of an 
Enemy. 

' Offenſive Fortification ſhews how to Beſiege, and 
take a Fortified Place. 

Nataral Fortifications have theſe Advantages,they 
cannot ' eaſily be undermined , they are naturally 
ſtrong, difficult to be ſcaled, may be built up with 
ſmall Charge, and are moſt eaſie to be de- 
fended. 

In Artificial Firtif cations there ought to be con- 
ſidered the ſituation of a Place, the nature cf the 
Earth, the condition of the ad} jacent Country,and 
the Figure. 

C 4 Ancient 
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AqO(24) 
Ancient Fortification was plain and rude, as all 
Beginnings are wont to be, At firſt Walls were 
raiſed to ſuch a Height, as might keep off the Ene- 
my from an eaſfie Aſcent by Ladders, and Loop or 
' Port-holes were made in the Wall, Afterwards 
they added to the Walls a Breaſt-work, the Top 
whereof was left open at certain Diſtances, ſo that 
covered with their Battlements they might defend 
themſelves, and through thoſe Intervals beat offthe 
Enemy. After this were made round Terrets or 
Towers to' cover the Walls, and to add more 
Itrength to them. = 
Modern Fortification 1s that way of Defence which 
is now uſed, turning the Walls into Ramparts, the 
round Towers into Bulwarks, fitted with Face and 
Flank, and encloſing the whole with right or ſtrait 
Lines, ſo that all parts of the Fortification ſecure 
and defend each other. | 
Regular Fort ification Is, when a Place or Town 
hath equal Sides or Angles, 
' Irreoular Fortification 1s , when a Place hath un- 


J 


equal Sides , and unequal Angles. 
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C H A P. IV. PlateIV. 
A further Defenition of F ortification. 


Ortiſication js alſo divided into three princi- 
_ palParts, viz. {chnegraphie , Orthographie, and 
Sec 25 1.2927 : F.. 1 wa 
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Ihnographie 1s a Repreſentation or Ground-plot 
of any Fort or other Work either made, or to be 
built, drawn or delineated on Paper, ſhewing and 
deſcribing its Form and Proportion, with all its 
Lines and Angles, and ali other parts belonging 
tout, | © 

. Orthographie, or Profile , is a perpendicular or 
upright Draught o! any Fortification as ir doth 
Preſent itſelf io the view being finiſhed, ſhewing 


all the Breadths, Heights, Depths and Lengths of 


= Rampart , Paraper, Ditch, or Covert-way, 


| Soma aphie 1s the Model or Draught of any 
Work preſs ented with its ſhadows, according as the 
Work itſelf fhews with its Dimenſions according 
to the Rules of Proſpective, all which wiil more 
— appear to the CNY , by Plate 
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CHAP. V. Plate V. 


The Definition of the principal Lines 
mid Angles in #- Ichnography, ac- 
cording to the Latin , French . , and 


Engliſh. 


T HE principal Line to be regarded in all For- 
tifications, is the outward or exterior Line 
bounding the Rampire, at the Foot next to the 
Pitch, from which Baſis all the reſt of the Lines 
depend, Latin, 


ER Formoz 
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Latin, 
Vallum ©. Mu- 
nimen. 
Cortina CN Char- 
aa 


Ala propugna- 
cul, : 


' Column. © 


Capitalis. 
Linea defenfio- 
nis figens.. - 
Linea firingens. 


Ala Cortinge. 


Factes propugna- 
cul:. 

Liberum ſtrin- 
gentts. 

Alz continunatio. 


Propugnaculum 
. el Mitmnitio. - 
Latus Arcts. 


Latus multan- 
guli exterioris. 


Radins Caſtri. 


Radius multan- 
Tull exterioris. 
Angulns Centri. 


Angulus Figura. 


Angulus propuz- 
nacul:, 5 A 
gulius defenſe. 

Angulus als ſub- 
tenſus five an- 
gulrs ftringen- 
tis Of Corting. 

Angulins ſubten- 


ſus complemen-. 


to Corting, ſrue 
Angulus ſtrin- 
gentis © alz. 
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French. 
Rampart. 


Courtine. 
Flang ou le Flanc 


La demi or Ce. 
Candle.” « 


Ligne de deffenſe 


Fchante. 
Ligne raſante,ou 
Flanquente. 
Second Flanc, ou 

Flanc oblique. 
La Face. 
Face prolongee. 
Flancg prolongee. 


Baſtion , on Bou- 
levart. - 


Coſte au Polygone 


interieur, 
Polygone exteri- 
enr. 
Le pctit Demi- 
aameter. 
Le grand Demi- 
1ameter. 
Angle du centre. 


Angle Polygoze. 


Angle Flanque, 


ou Angle au 


* Baſin. 
AngleFlanqunt 
entericur, 


Angle ade In 
Fangquante 
au Flancg. 


Engliſh. 
Rempire. 
Curtain. 

The Flank. 


The Gorg or Neck. 
The Capital.” 


of Def 
The . 
of Difae, 


The Face. 


The Face pro- 
longed, 

The Flank pro- 
longed. | 
A Bulwark , or 
Baſtion. © 
The inward Po- 
lygon. | 
The outward Po- 


lygon. | 
The little Semi- 
diameter. . 
The great Semi- 
aameter. 
Angle of the 
Centre. 
Anele of the Fi- 
gure, or of the 


lyooft. 
angle the Ba- 


lot. 


The Angle of the 
—_— , and 
anking Line 

je Deoms 
The Angle of the 
Flank, and 
flanking L:ne 

of Defence. 


Latin. 


"EM 
Latin. French. Engliſh. 
GFEormzl Angulus Faces Angle du Flancy Angleof the Face 
EPI © © de Face,ou and Flank. .. 
Ingle de E(. 


; | e. 

GRL Angulus decufſy- Ae de Tena- Angle of the Te: 
tionis,vel An- ite , Avgle wail. 
5 ulus defen- Fflancquant ex- 


| ens. —_— 
ECFor Angulys deter- Angle forme Angle [rang 
. awunansAlam. Flancgq. F; uh 


Note alſo, that 4. B. is the Baſe of the Ram- 
pice, B. P. the breadth of the Ditch oc Moar, 
B. R. the Eſcarpe or Slope of the Ditch next to 
the Wall, S.P.S. is the Contraſcarpe, that is, the 
ſloping of the Moat contrary to the Elcarpe, P. 7. 
is the Covert or cloſe way which is left above the 
Moat next the open Field, 7... is the Gizcx or 
Eſplanade, a kind of Parapet which loſeth itſelf 
inſenſibly, level with the Earth, 4. MX. Cazemated 
or Retreats made in the Flank to fire vupon the 
Enemy. , | | 


| Of the general Parts of Fortification, Pliie VI. 


The whole Art of Fortification 1s principally 
comprehended in two general Parts, the frit of 
Defence, the ſecond of Offence. y 

The defenſive part ſhews how a Place 1s to be 
defended againſt the force and violence of an Ene- 
my, and conſiſts chiefly in theſe five following 


Parts, 


1. In the principal Works of a place , which 
are Bubhwarks, and the Curtain between them, = 
| : 3 : , 2, 1 
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2. 1n the Outworks, which are the oat or 
Ditch, the Ravelins , Half- Moons  Tenailes, Horn 
and Crown-Warks, &C. 

3- Tn the inner Buildings, which are the 4-- 
mnories, Magazines Or Store-houſes, Corp de Gards, 
Bridges, Mills, Houſes, GC, 

4 In the accidental Works, which are Re- 
zrenchments, Counter-approaches, Countermines, &c. 

5. In the Gariſon,or ſufficient number of Men, 
with the Ammunition, Arms of all ſorts, great 
. and little Gz»s, with all other Stores and Proviſion 
whatſoever. All which are repreſented in Plare 6. 
VIZ. 


A. is a City or Town. 
B. the Magazine, Storehouſe, or plate of Ren- 
d£&ZVOUs. 
C, The Market-place, 
D. -The Ground-plot of the Houſe. 
E. The Streets. 
F. The Cittadel or Caſtle. 
G. The Governat”s Houle. 
#7, The Hutts or Lodgments of the Soldiers. 
I. Is a Baſtion or Bulwark. 
L, Is a Baſtion with Cazemates, with the Port- 
holes or Embrazures. 
24, A Platform, 
N. A Cavahler, 
O. Is a Contramine, 
P, Is a Retrenchment. 
9. Repreſents the great Buildings,vzz. —— 
and Other publick places, 
R, Is the Rampire with its Parapets, &. 
$, Is the Ditch or Moat, 
7, The 


( 29 ) 
7. The Foreland, Barm, Liſire, or Cordon by 
| M. Mallet. © Sn 
Y. The Bridge. 
IF. Is a Ravelin. 
X. Is a Half-moon. | 
_Z, Is a ſingle Tenaile ; x. is a double Tenaile; 
2, is a Swallow Tail, Owwrage a Queve 
tronde, in French ;, 3, is an Hornwork 4. is 
a Crown-work; F. is a Crowned Horn- 
work; all which Parts we ſhall more 
particularly explain in the following Diſ- 
courſe. | | 


CHAP. VL 
Of the general Canons and ſpecial Rules 


which are to be obſerved in all Forti- 
fecations. | 


N fortifying any Place, there is to be obſerved 
I theſe ſix following Parts , wiz. 


1, The Defence, 2. The,OfenceÞ 3. The 
Earth. 4. The Nature or Situation of the Place. 


5. The Nature of the adjacent Country. 6. The 
Form Or Figure, 


For defending a Place, obſcrye theſe following 
Rules in the 1chnography, | 


Firſt, 


| TW). 

' Fire, The Form of a Fort muſt be ſuch, that 
all its Parts may flank and be flanked, that is, de- 
_ fend one another. ; } 

Secondly, The Fichant or fixed Line muſt not ex- 
ceed a Muſquet-ſhot, The beſt Proportion, faith 
Taquet, will be 750 or 720 Feet, Sir Fonas Moor 
faith, The Line of Defence fixed; 'or which is 
near equal to it, viz, the inferior Polygon muſt 
not be longer than 8oo Feet, 'nor ſhorter than 
500. Borcklern faith not under 60, and not above 
70. Rhyneland Perches, Travaux de Mars 120 
Toiſes. | 
oh, The Ba{fion or Bulwark muſt not be 
too great nor too little, but ſuch as may receive a- 
ſofficient number of Men, and afford room enough 
for the traverſing Guns, and' pefforming other 
many Duties. | .. a 
 Pearthly, The Ample of the' Balwark meft' not 
be leſs than 60 degrees, nor mych more than go; 
for if It be roo ſlender, ?tis eaſily batter*d by the 
force of the Cannon; if too obtuſe or blunt, *twill 
be the ſooner beat open at the Point. 

. Fifthly , The greater the Angle that Is made by 
the outward Polygon, and the Face, the greater is: 
the defence of rhe Face, And this Maxim Sir 

eas Mecor holds fo eſſential, that it ſhall try the. 
goodneſs of all Inventions for what kind of For- 
tficatio {oever, | | 

Sixthly, The Angle of the' Flank and Courtain 
mult always be a right Azgle, that ſo as well the 
Courtain as the Face may be the better defended , 
and the Argles of the Face and Flank be the ſtron- 
ger : But Sir Fonzs Moor ſaith, There Is no more 


Virtue in a Right Angle than in another, And the 
Inge- 
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Iingeniers of this Age leſſen the Angle, keeping 
notwithſtanding a due ftrength for it, rather than 
want the Flank in the Courtaiz: For that For: faith 
Taquet, is far the ſtrongelt, which keeping the reſt 
of the Maxims, hath alfo F/anques in the Courtain ; 
And without which , Borck/err tells us, a Fort is 
imperfect. FO 2 On 

Seventhly , The Face of a Bubhvark ſhall not be 
ſhorter thati the half of the Courtair, nor longer 
than the whole. The Flank mult not be leſs than 
the 4th part of the Face, nor bigger than half the 
Face, And the Gorge or Demugorge Line muſt not be 
much longer or ſhorter than the Flank; in theſe 
three Dogex and Goldman agree. 

Eighthly ; Ja ſhort, That Form of a Forr:fication 
- will bethe beſt, that hath the largeſt Zanks in the 
Baſtion and Courtain,the Gorge Lines very large, the 
Angle of the Baſtion a Right Angle, or near to it, 
yon. the Fichant Line of Defence at moſt not ex- 
ceeding a Muſquet-ſhot. | 


"I - _— Jn” "4 


_ 2 P _—_ 


CHA P. VIL 


Efore I proceed to the laying down any For- 
B tification, I ſhall ſhew how to deſcribe the Pc- 
Iygons themſelves ; and ficſt, 


Prob. 


Prob. VII. Fig. 1. 


_ How fo enſcribe any Figure or Polygon within any Circle. 


"Let 72, d. b. e. be a Circle given, and it is required to find the fide of 


? fi89 1) Triangle \ v0 

| | |De _ 46 Tetragon whoſe | 90 

s 'Y | s < 294 Pentagon | Angle | 108 

[ot , wr Hexagon at the | 120 

435 rrcle A » Heptagon | Figure \ 128 

Angles Ot 9 q; agon Cor Po- * 135 
[their Cemre, | 5, lt . 

and deſeri- | SP JE 1740 


Decagon CON- r44 
| beth -a Hendecagun | taineth 147;% 


J LDoaecagon ) |I5O 


—d) 
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9 
Q- 

11 
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Firſt, Through the Carre c, draw the Diameter 

or Line a. c. 6b. | | | | 

_ Secondly, Take with your Conjpaſſes half the 
Diameter a, c. or c, b, and ſetting one foot in 4. 
with the other make the marks f. g. and draw 
the line f 4. g. which ſhall be the fide of a Tri 
angle that wilt be inſcribed in that Circle. 

Thirdly , Draw the line 9, e, through the Centre 
c, Cutting the Diameter a. b. at Right Angles, and 
draw the line a. d. which ſaall be the ſide of a 
Square, which will be infcribed in that Circle. 

Fourthly , Set one foot of the Compaſſes in h. and 
extend the other to 4d, and draw the Arch 4. 5. 
then draw theRigtit Line 2, 3, which ſhall be che 
ſide of a Pentagon. T 

Fifthly, Any bf the Semidiameters 6, a. c. d, Cc. b. 
or c.e. are the ſides of an Hexagon. 

S:ixthly , Half of the line f. g. viz. .f7 or h, g. 
are the ſides of an Heptagon, 

Seventhly , Divide the line 4.4; into two equal 
parts, as at o. and draw the line c. o. &. 10 ſhall a 
line drawn from a, to &, be thte fide of an O#4- 

07, 

Eighthly , Divide the half of the Circle line F. 
m5 into 2 parts, and a ftrair line from g. to one 
of them, viz, at p, will be the ſide of a Nonagon, 
or Emneagon, | 

Nithly, The line «. 5. is the fide of a Decagor. 

Tenthly , The Half of the line þ,;, will be the 
ſide of an Endecagon, and that diſtance f; 4, gives 
the ſide of a Dodecagone that may: be inſcribed in 
this Circle, Or any Circle being drawn from any 
ProtraFor, or a line of Cherds, if from rhe ſame 
you take any of theſe Numbers off with yonr 
iD Cort 
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Compaſſes, and work ſo many times as your Figure 
hath ſides, you will deſcribe the Figure deſigned. 
Or a Right Line drawn from each end of the Line 
viven to its oppoſite S;de and Angle at the Inter- 
ſefion , gives the Centre of a Circle, .which ſhall 
divide it into the S:des of the Line given. 


Prob, II. .;Fig. 2, Plate VII. 


To deſcribe a Circle; to contain. any Polygon, hoſe 
Sides muſt be anſiperable to the Line given. 


Suppoſe 4. 5. the Line given, then with that 
diſtance deſcribe an Equilateral Triangle, as by 
Prob. V T, then from the Centre c, in the middle 
of 4a.b. draw a ſtrait Line 4. e. as by Prob. 111. 
which croſs at Right Angles through the Centre, as 
the Line f. g. then at the Point c, and open your 
Compaſſes to d. and with that diſtance deſcribe the 
Circle a. f. e. g. b. then with the ſame diſtance 
with one foot in e. make a croſs at 4, and with 
one foot in g. mark Qut, z, ſo js the Quadrant e.g. 
divided into three parts, which divide again each 
Ito three more, 1o is the Quadrant divided into 
nine parts or degrees, numbred 10. 20, 30.to 9 2. 
then with one Point of your Compaſſes In c, extend 
the other to g. at go. and ſo crols the Line /. e, 
2t 3, then open the Compaſſes to 8o. and croſs the 
Liie d.c, at 4. ſo to70. and croſs the Line 9, 2. 
at 5. {o alſo to 60. which will cut the Line .e. 
13,Tthe Cezrre c, Or 6, and {oO on to 10, and 12. 
ſo that cach Point 3.4.5. fc. be a Centre to de- 
Icrive 8 Circle, which ſhall contain a Po/ygon of fo 
many $i; 45 15 numbred on tne ſeveral Centres, 


BE... _ 
making the Line 4.4. equal to the $S;des of each Po- 
Iygon as was required. And thus may you make 
any Line of chords to any Circle Or Radins what- 


foever, 
Porb. III. Fig. 3. Plate VII. 


How to delineate avy Regular Fortification wpor Pa« 
per, Geametrically, rwo [everal ways. 


Firſt , Suppoſe an Hexagon, whole Side Or Poly» 
gem interior Is c, d, upon half of which, as c, f. 
make a Square c.f. h,g. and draw the Lines a, c, 
and 4.4. and draw the Diagonal Line h. f. which 
cuts the half D;ameter a.c. at 5, from wh&h Point 
let fall the Perpendicular 5. k. which is the length of 
the Capital Line, which ſet oft from c. to /, and 
from 4. tor: then draw the Lines /. f. and f. n. and 
from the middle thereof, as at ». and -. let fall 
Perpendiculars upon c. 4d, at z.and 7.10 1s I. c. Capi- 
ral, 1. m. the Face, m.n, the Hank, c,», the Gorge, 
7. t. the Curtain, This do for the reſt of the 
Baſtions, 10 ſhall the Ground=plor be deſcribed. 

Here is to be obſerved , r. That the diſtance 
between the points of the Baſf;ons in Great Roys} 
are always 80 Rods. | 

2. That the Face-line is always the half of the 
Line of Defence, 

3. That the F/zz} is half the diſtance between 


both Polygons. 


4. That the Conrtajn is haif of the Extericy Pc- 
lygon. | 


© 2 Prob, 
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© Prob, 1V. ' Fig. 4. Plate VU. 
/ 


How to deſcribe any Regular Fortification upon Pa- 
per Geometrically, 2wirh one opening of the Com- 
pPalles, 


Upon a Line given 6. a. find the Centre q. by 
Prob. 11. and draw the Lines 6b, 9. a. then at the 
end of the Line a. with its length 4a. b. deſcribe 
a Semicircle b.c.d,e. then with the ſame diſtance 
at the Points c. and 6, make two croſs Arches to cut 
each other at f. from which Interſe&ion draw a 
Line to 4. and to e. and likewiſe from 4.to 6. and a. 
and alſo from g. to e. 10 1s a, h. the length of the 
Gorge, h.i. the length of the Flank. a.5. thelength 
of the Capital i,n. the lengthof the Face. all which 
may be ſet off upon the reſt of the Baſtion, and fo 
may your Figure be finiſhed. 


—"—_ — A 97" nt — 


_CHAP. VIII. Prob. I. 
How by a Line ot Chords to deſcribe 


any Fortification , having only two 


Angles givex. Plate VIII. Fig. 1. 


E T the Line given be 9. p. upon 7. as a 
Centre, with the Chord of 60 degrees taken 
from your Scale , dc{cribe the Arch 6, c. d. tilen 
from þ, {et off half your Palygon Argh, which If 
YOuT 


CRE. 
your Fort be an Hexagon, as here you will find it in 
the Table in pag:32. to be 120, the half whereof 
is 60 degrees, which ſet off from c, to f, and from 
c, to g. and draw the Lines 4.6, and a. 4. then 
take Bf the diſtance of + part of the half Polygon 
Angle, viz. 20 degrees trom the Line of Chords, 
and ſet it from a. to e. the length of the Capital. 
then draw the Line e. f. parallel to a, b. which ſhall 
| be the inward Polygon. Then upon the Point e 

with the Chord of 60 degrees, deſcribe the Arch" 
h, r. then ſet off 4o degrees for the Argle, forming 
the Flank from your Line of Chords, and ſet it off 
from 5, to r. then draw out the Lines e. ».and a.f. 
ſo ſhall the Interſe;on at &. mark out the Face of 
the Baſtion , then from &, let fall a Perpendicular 
&. o, which ſhall be the Flank, and e.o. the Gorpe, 
and o, f. for the Courtain. Or let 4. p. be the 
angular Point of two Baſtions, On the Point a, de 
ſcribe the Angles 9. a. p. and p. 9.9. which in this 
Figure of an Hexagon 1 60 degrees, as the Arch 
b. c. then take halt the A»ple of the Baſtion, which 
here is 40. and ſet it from c. to f. then draw 

the Line f. e. parallel to a.f, and proceed, as be- 
fore directed. The reſt of the Baſt;ons may be 

ſer off from this, and ſo finiſh your Work. 


Prob. Il. Fig. 1, Plate VIII. | 
How to find the Angles of any Fortification, 


The Angle of the Centre e. 4. þ. 1s found, by 
dividing 360 degrees by the number of its ſides, 
as 360. by 5. gives 72. for a Pentagon. 360. by 6. 
2lves 60, for an Hexagon, 6&&c. The Angle of the 

D 3 Fiptre 
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Frowre or Polygon h. e. g. is found by ſubſtractia 

the Ang of the Gin from 1$0. for the Angie 
of the Centre and Angle of the Figure makes twa 
Right Angles. The Anple of the Bulwark Or Ba- 
#02 k. a, k, is found, it to half the 4ug/e of the 
Figure you add 15 degrees, ſome add tot 20 de- 
grees. The Amgle a. f. 6. or kf. is found, 
1f you deduct + the Angle of the Bubwark from , 
the 4»p/e of the Figure, or becaule e. h, and 0. p. 
are parallel. The A4nple e. a. is equal to, 4. e, 4. 
and a. f\ o, 1s equal ny, s, The 4ngle o.k, f. 1s 
had by ſubſtracting the Angle þ. f. o. from go de- 
grees, for ſince &, o. f. is a Riges Angle, o. k, f. 
and &,f. o. inuſt make 27other £ipat Angle. T hg 
Angle a.t, p. will be fo::d,j; you double the Angie 
&. f. o. which ſabi.cu:t fiom 180 degrees, the Re- 
mainder is the ple c.:. f. or a.t. p, for the Angle 
k, f.o. and f. «. 0. are equal by conſtruction, there- 
fore &. f. o. doubled 1s equal to them both, Now 
theſe 790 Angles being known in the Trurgle 
f.t.c. the rhird allo will be known, Eucl. 32. r. 
and 0. 7. f. 1s equal to 4. f. p. by Eacl. 15. 1. 
The Angle o. k.a. is found, if you ſubſtrat o.&. f; 
from 180. for o. &, a. and o. &.f. make two Right 
Angles, Evucl. 13. rt. The Ample 4.c. 0. is found 
by ſub{tratting 9, 4.e. half the Angle of the Figure 
found from 180. for 9g. +, e. and z.e. 6, are equal 


to xwo Right nfo; Eucl, 13.1. as aforeſaid, *. 
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"Prob. IH, 


Hon any Regular Fortification may be delineated 
Mechanically, 


This may be uſeful to them who are not skilled 
in 4richmetick,or who, in great haſte, or in caſe of 
neceſlity, are forced to entrench themſelves, when 
the Enemy and Time will not permit to make uſe 
of much Curioſity and Art. | 


Example, Fig. 2. 


1. Divide the ſide of the Polygon given A. B. 
into five equal parts. 

2. Take; for the Gorge a, c. and g. b. 

3. Upon c. and g, raiſe Perpendicular Lines of 
an indifferent height. 

4. Give + to the ſecond Flank e, c. and h. g. 

s. Draw Lines from the Cemtre &, prolonged 
through 2. and 5. 

6. Apply from z. to f. and from 5. to /. ; of 
the Line A. B. for the Capital Line. 

7. Draw from f. to h, and from 1, to e. blind 
Lines, which will cut the perpendicular Lines from 
c, and g. at 4, and z. and 1ſo you will have the 
Flanks c. d. and pg. i. and the Faces of the Buhvarks 


f.d. and /.z. the Scale you may make as you pleaſe, 


as ſuppoſe from 4.to b, were 6000r 700 Feet, more 
or leſs, according to which the reſt of the Lznes 
have their proportion, : 


DN 4 P02, 
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Prob, IV. Fig. 3 . 


Awother way ſet down by Fritach , to fortifie any 
Regular Fi gure Aechaxically. | 


Divide A. B, the Polygon into three equal parts, 
: gives the Capital 4, C, or B, D. again divide 
A, B. into five equal parts, } whereof gives the 
Gorge A.E. or F. B, divide alſo 4. B. into ſeven 
equal parts, 4 part ſhall he the Flank E, 0. and 
F, 


—_—_— —— — 
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CHAP. IX. 


| Hat the Conſtitution and Gronnd-lines of a 

Fortification may be found, ſome things ought 
to be given or known; thoſe things here ſaid. to 
be 2iven, -are thoſe Data's which an experienced 
and skilful Ergenier knows will beſt agree with the 
Rules eſtabliſhed in Chap, VI. and from theſe Da- 
- 74s once ordered, the proportion of the reſt of 
_ the parts tollow ſure and determined, according to 
the reaſon of the things given ; therefore hath 
our Author, with much Care and Pains, made the 
_ two foliowing Tables, by which are eaſily laid down 
any Fortificatios required. The Proportion of whe 
Lines will ſerve for any Form, the Quantity for the 
Roya! only, the Numbers are R'y:/1::4 Rods , and 
Conc, mrs of a Rod of 12 Feet. 


For 


. Firſt Table for the Lines, 


Capt tal | Second 
Flank. | 


rv 
v - 
VI 
VI 
VII 
IX 
X 
XI 
XII 


amtter. 
38 14 
48 
F9 
' 68 
78 


Semid:- Flank. | Second | Conrtin 


—— 
< 


_ 


s- Oe 


EEXASSS4 


| Angie 


s 
190 . 


For. the Angles firſt Table. . 
1&4 the 1 Angle of the 


Ye. 


25 43. 1 | 


13 38 


Figure. 


| 
16 22. 


| 


34 ,17 
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For the FA 5 ſecond Table. 


le of It 


mire. 
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os) 
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OOJ } 


le of the 76 rhe J: 


Toure: 
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34 17] 


16 22þ 


Angle. 
j| Ea 


Card | 
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CHAP. X. 
How to delineate any Fart according to 
the Proportions i theſe. Tables. + 


1. F you would, make a Square Figure,a Pentagon, 

] Hexagon, Heptagon, Qc, an have Not any. 
Scale or Sefor of equal parts, then. you may 
make a Scale greater or finall , according as you - 
deſign to make the Poygon; Divide. it into ten 
equal parts, and every 19th part divide into ten 
parts, then will the whole Scale be divided into 
100 equal parts, and by imagining each part ſub- 
divided into ten parts, ſo will, the whole Scale. bs 
i000. Plate 7. Fig. 1. | 

' 2. If you would draw a great. Royai, according 
to the Proportions in the fir/# Table, then take out 
of that Table the Semidiameter or Radius of that 
Polygon that you intend to. draw, ( for Example, 
an Hexagon, ) which in the7;ble is 62. 39. thatis, 
62 Rods , 3 Foot , and 9 Texths of a Foot , or 62 
Reds, and 39 Centeſmes of a Rod, which take off 
from the Scale, and draw a Circde, ,as 1,2,3,4,546» 
as in Fig.2, Plate 9. F ls | _ 

3. Tais done, take off the Scale the length of 
the i»terior Polygon 62.29. or fide of the Figure, 
which the Table ſhews that diſtance, apply it to 
the Circumference 4,5,6, 7 8 or 9 times, as the 
Polygon is that you intend to draw, that 1s 6 times 
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in the Hexagon, draw the blind Lives from the 
Certre,and through the ſeveral Diwi/ons 1,2,3 ,4,5,6. 
and alſo Lines from x to 2, and from 2 to 3, and 
from 3 to' 4, and from q to5, and from 5 
to6. : 

4. Take off from the Scale the Capital Line 
18. 93. as in the Table, and ſet it off at all the 
Angles of the Ground-plot, viz. from 1 to 2, and 
from 2to 3, &c. 

Take the length of the Gorge 13. 79. from 
the Table upon your Scaſe, and ſet it off from x to 
7, and from 2. to 8. and upon the two Points 
7 _ 7. raiſe upright or perpendicular Lines, as 7, 8. 
and 7.5. 

6. Take off from the Table the length of the 
Flank, wiz. 10. 07. upon your Scale, and ſet it 
off from 7 to 8. 

7. Draw the Face from the uppermoſt part of 
the Capiral Line d. to the uttermoſt part of the 
Hark $. and fo for the reſt of the Lines, they are 
eaſily ſet off and transferred from theſe, and fo is 
your Draught finiſhed. 


Thus may you þy the T:b/es, and a Scale of 
equal parts, eaſily and readily delineate any Regu- 
kar Figsre whatſoever two ſeveral ways, according 
to the. fr ar ſecond Table, for the Ingenions Artiſt 
may uſe which he ſhall find moſt convenient for his 
purpoſe, ſetting them off by his Scale ' or Seder, 
as hath been taught. And by the Rale of Three, 
theſe Tables may ſerve for any Proportions what- 
ſoever, 

But foraſmuch as theſe Dara's may be varied 
withont any prejudice to our Maxim of Firtifiee- 
tons 
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tion, the Conſtitution of the Grouna-lines will, be 
various, according to the experience and opinions 
of ſeveral Engeniers , I ſhall therefore ſhew the 
Conſtirmtion and making the principal Ground-lnes 
of any Fortification, according to the ſeveral ways 
uſed by other more famous and modern Authors, 
viz, Dutch, Engliſh, Italian, French, &C, 

And firſt of the Dwurch or German ways, who , 
although they have filled the World full of Books, 
and ſeveral ways of Fortification, yet AMaralos, Fri- 
zach, Goldman, and Degen all agree , to make the 
Courtain 36 Perches, Or 432 Rhinland Feet, the Face 
24 Perches, or 288 of the aforeſaid Feet, ſo that 
the proportion of the Courtain to the Face is as 
3 to 2. the Angle forming the Flank is always 
40 degrees; the Angle of the Bulwark is balf the 
Angle of the Figure increaſed with 15 degrees ; 
Guns Ms and Fritach agree in the Arnple 
of the Bulwark, but Doger; makes the Angle of the 
Bulwark equal to 3 of the Angle of the Figure : io 
that all their Data's are very near the ſame with 
thoſe our Author hath before laid down. 

As to our E»pliſh Authors, 1 ſhall mention only 
Mr. Norwood, who differs very little in his 1MMaxims 
from our Aurhcr, for indeed the Dutch Fortificg- 
tion was then moſt uſed. And Sir Fonas Aer , 
who was indeed an able MMarhematician, and had 
great experience in this Art, aiter he had ſbewed 
the ſeveral ways of all. modern Enginiers, tells us, 
That 'tis moſt agreeable to practiie the imtericur 
Pelxgem being 1co00, to take 333 Feet for the Cz- 
fital, 200 for the Gorge and Flank, and 600 for 
the Conurtain , ſo that he agrees with Maraſſer 
Alallct Author of Travax de Afars, And for a 

| L - gene- 
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general Rule take, /aith he, 2 of the irerior Poly. 
| yo: for the Capital 5 of it for the Gorge and Flank, 
where there is no /econd Flank, and where the 
Flank and Capital ſtand at Right Angles. 3} 
The Emperor Ferdmand II. fets down (as 
Schorws that learned Feſwite tells ns, ) an univerſal 
way to lay down the Lines of. any Fort, wiz, to 
divide the i»terior Polygon into 22 parts, of theſe 
take 5 for the Gorge, 5 for the Capital, and 4 for 


the Flank : Or ſuppoſing the Polygox to be divided 
into 1000, the Capiral is 363 , the Gorge 227, 
the Flank 181. this 1s a good Proportion, and for 
fuch as are not well skilled in Tr:gonometry , may 
very well be nſed, Sir Fo. Moor, 


Of the Italian Fortsfications. 


And firſt of Signior Pietro Sard;, who makes the 
:merior Polygon Soo Venetian Feet, his Gorges and 
Flanks-150. and determines the Face of the Ba- 
ffton by the Lineof Defence,razing which in a Square 
or Pentagon falls upon the 1 oth part of the Cour- 
ran, in an Hexagon on the 4th part. In an Hepta- 
gin, Oftagon , Enneagon, on the 3d part, in all 
above on the half, To lay this down : Suppoſe 
an Hexagon whoſe 7nterior Pcizgon 18 1000, then 
187 will be the Preportion for the Gorges and Flanks, 
which prick off from 4 to 7, and from 5 to 7, and 
railing a Perpendicular at JF 1et off the ſame d1- 
ſtance from 7 to $ for the Flazks; then for the 
Face a. d. divide the Corrtain 7,7, Into four parts, 
and ſet off * from 7 to e. then lay a Ruler from 
e. to 5. and draw a,b. for the Face, but if it had 
been Square or Per7,2gom, then $8 d., had been Fo 

Le 
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the Courtan, if it. had been an Heptagon, : Octagon, 
Enneagon, then 8 d. had been 3 of the Cdurtain, 
if above * from the oppoſite Flank. - PO#Y 
2.Tenfmi, in ſmall Forts aboye the Pentagon makes 
the Gorge and Flank equal , and both a 7th part 
of the znterior Polygon, and the Face in all Figures 
one-.3d of the 1aid Palygoy. To delineate this: 
Suppoſe an Hexagon whole 7nterior - Polygon 5, 6. 1S 
divided into 1000. the Gorge and Flank will be as 
in.the Table 143. the 7th part, which ſet off from 
5 tog., andfrom 6 to «5, and raiſing 7, 8. at Right 
Angles, ſet the ſame diſtance from 7 to 8, then 
take 3 part of p. p. and ſetting one feot of the 
Copa in $ crols the Capital Line in d, and draw 
8. 4. which do to every Baſt4or,, till all be com- 


plete. 
Of the French Fortifications, 


"The chief of theſe are 2, de /a Mont , and 
Meanaſſon Mallet, both theſe divide the interior Po 
lygon into five parts, and take one for the Gorge, 
and alſo divide the ;jnterior Polygon into three parts, 
and take one for the Capital Line; only De 1a Mont 
takes +5 of the Courtain for the Flank, and M. 
Malet makes the Angle of the Flank and Conrtain 
to be 98 degrees, (leaving no /econd Flank, ) and 
io lays the Courtain more open for uſe, and yet 
not ſo much as to ſubject ic to the ruine of the: 
Beliegers. 

I muſt not forget D. Yille, and Furneirs, who 
divide the interior Polygon into fix parts, take one 
tor the Demigorge and Flank , being both equal, 
and at Right Anples, if the izferior Polygon de 1000, 
the Gorges and Fi,xfes will be 166. —_— 

2, 


= RT 


(148) 
'F I ſhall add a ſhort Table, by which , and the 

| Rules aforeſaid, you may lay down any Fortifica- 
£503 according to theſe Authors, 


Capital | Gorge Flank \Courtain 
Fritath. goo | 220 | 200 | 560 
Dogen, 35! 167 200 666 
Emperor, 363 227 1831 546 
P. Sards. i87 187 625 
Tenſmi, 143 | 143 714 
G. Maria. 125 138 750 
De la Mont, 333 200 150 609 
Maneſſon. 333 | 200 | 200 | 609 
Fren,Conqueſs. | 200 240 605 
Furneir, &c, | 228 | 166 | 166 666 


In this Table you have the Proportions for the Ca- 
pital, Gorge, Flank, and Courtain, ſuppoling the . 
tength of tlie interior Polygon 1000 Engliſh Feet, 
according to theſe ſeverat Authors, But if the 
interior Polygon be leſs than a 1000, the Proverrions 
in this and 1n the former Tables may be reduced 
to any other Polygon required, by multiplying the 
Jength given by any of thoſe Numers, and cutting 
off the three laft places. Example. A Polygon 
given 1s 750, what ſhall be the /engrb of the Capi- 
tal, Gorge, Flank, and Courtain, according to any 
of the aforeſaid Authors. For:Example, to De I; 
Mont, multiply 550 by 333, gives 249 Feet for 
the Capital, lo for the G:7ge multiply 750 by zoo, 
and there 1s 150 for the Gorge then multi- 
ply 750 by 150, and there will be x12 for the 
Hank, and after the ſame manner 459 for the 

| Cour- 
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Conrtgin, - And thus you may proportion any of 

theſe Authors to any Sek Foo, which _g 

not exceed 8oo, nor be leſs than 500, for if leſs, 

your Fors will be. fit only- for Cirtadels or Field- 

works, but if more than 800: Foot, too big for a 

4 » and muſt be well ſtored with grear 
uns. 

- Iſhall only mention Count Pagan's way which 
was at one time much approved of here in 
England , he was indeed a great Mathematician, 
and. much experienced in many Campagnes and 
Szeges, he works by the exterior Polygon, and his 
chief Proportions are in.the. Table following, 


Exterior Polygon. 1200 1080 1000 960 $20 720 600 
"The baſs 7-000, 500 oo ro 
Lengthof the Cour- 425 364 334 304 275 234 164 


| "'F.817h, ©, 2122 182 167 I52 1374 117 32 
Tg. the Per-l180 i%0 180 180 150 144 138 


Length of the Face. 364 336 308 288 242 222 200 
Complem. of the x Y . p : 


To draw a Fort. after this way.., draw the exre- 
rior Polygon C, D. divide it into two: equal parts 
at E. ich ſuppoſe 600 each, and raiſe the Per- 
pendicular E, £.* upon which ſet off. the length of 
the Perpendicular in the Table, viz. 180. which will 
terminate in the Point F. then from either Por 
D. and C, draw Lixes to F, viz, C. F. and D. F. 
then ſee in the Table for the length of the Face, 
Viz. 364, which ſet off from C, ro 7, and ſrom 
D. to K, then ( meaſure out the Jength of the 
half Courtain, viz. 212: from LT, to H. and G.or 
elſe) take ont the Compl, of = Line of Defence, 


"#5 © <4 
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v5z. 217. and fet it off from F, to #, and-from 
F.1o 7. then front &, and 7, and from, K. draw 
the Elk. Thus obſerving the fame-method from 
eachi Baſe or exterior. Polygon , you may delineate 
any Fortification.; bus to fortific a Symire, the Pro+ 
portions are 60 be'altered thus: 


A 2s AW. 42D Pare 44 
ns IH. tn IBS vo eh. -, 
FI 9 og FRE Stab Banks 
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Baſe or exterior Polygon-—600 550 640 $20 
Perpendicular ————16T 146 173 137 | 
Face =———364 326 334 295 
Compl, — mo—_—— 2 211; 2423 2115 i 
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And may be delineated by the foregoing Di- 7 


rect ions, 


Thus have I ſet down the feveral ways for lay- |- 
ing down the firndamental Ground-line from the |: 
moſt conſiderable Enpeniers of this Age,which will |! 
better appear by Plare g. 4 


How mechanically to delineate or draw out in the Field * 
any Fortification Regular or Irregular , ether 
from the exterior or interior Polygon , according | 

Fo Count Pagan®s method, G 


And firſt from a Pentagon to « fitait Line from the | 
exterior Polygon. of 


Divide the given Baſe or exterior Polygon a, c. b- 
as in Plate 9. into two equal parts in the Pojrt b. | 


from the Point b, erect the Perpendicular e. b. of a 17 
ſufficient length, then divide 4.6. the half Baſe 1n- Y 
to 3, 6,0r 9 equal parts, and take + thereof for & 
the Perpendicular b, d. fo is d. a Point,through _ Lf 
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draw the Line 4.4. and 4. c. which done, divide 
the Perpendigular b, e. into $ equal parts,and make 
4,+. aud 4. f. equal to g. of thoſe parts, then from 
the Points hb. and f. let fall the Perpendiculars 
h. g. and f. p. till they cut the Limes a.f. and c. 6. 
in the Points g. and p. then join the Pozrs a, g. 4. 
and ff p. c, and ſo have yWQ a. g. and c. 7. for the 
two Faces g. h. and f. p, for the two Hanks, and 
h, f. fot the Courtain of the Fortification , Plate 9, 


4 3. 
From a Square, to a Pentagon, 


*he method of drawing this is the very fame 
with the former, only inſtead of dividing the half 
Baſe a.c, into 3,6, or 9 equal parts, and taking 
the * thereof for the Perpendicular, you mult here 
divide the half Baſe 2. c. inty 15 or 3o Jenpths, 
and ſet off 4 or 8 for the Perpendicular 4, b. and 
inſtead of dividing the Perpendicular d. b., into $ 
parts, you are to divide if into 5, and of theſe 
parts you are to ſet off + upon both the Zines 
d, f. andd.h, and this is all the difference, 


Or note, that having erected your Perpenaicul.r, 
then take any meaſure whatſoever, be it Pol:,StF;, 
Line or Stake, and mark out 3,6,9, 12,15,18,21, 
&c, upon the Zine 4.c. to the Point 5, upon which 
Point raiſe a Perpendicular I, k. equal to 5 of a. 7, 
ſo is &, a viſual Point, through which 1s to be 
drawn the Line a.f. cutting the me C. Ce 
in the Pozrt d. and e, a viſual Poizt, through which 


1s to be drawn the Zine c. þ. then proceed as be- 
E 2 fore 
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fore dire&ted for the Pexragon: But for the Square, 

inſtead of marking out 3 /engths upon the half 
| Baſe, you are here to mark out 15 for the Zine 
a. 1. and inſtead of : you muſt allow 4 of thoſe 
parts for the Perpendicular k. 1, 


' To perform this byy'< znterior Polygon,and that 
from the Square and Perragon to a Right Line, let 
the interior Polygon given be 4. B. which divide 
into 12 parts, then make 9. e. 3; and 9.7, :, for 
a Square, and a.k, 3, for a Pentagon, p. k. 1. and 
P. 7. g. right Angles , and proceed as before di- 
rected, Plate IX. Fig. 4 © 


Here note alſo, that the exterior Polygons ought 
to be about 1x50 Feet, and never leſs than 1024, 
nor yet more than 1280, that ſo the Line of De- 
fence may not be too ſhort, or exceed the Port of 
a Muſquet-ſbor, and that the Angle of the Baſtion 
be in no caſe whatfoever .leſs than 60 degrees; 
But where either the Scituation of a Place, or the 
old lis or Rampires of a Town will not admit 
any ſuch equality either of Baſes or Angles, then 
the E-genier may either open or ſharpen his Augles, 
or lengthen or ſhorten his Zines, as he ſhall find i 
neceſſary. 


Of che Rxplonation of the Orthographical Terms, 


Hitherto FT have delivered the Delineations of Re- 
grulcr Fert fication, according to the Ichnographical 
parr of it; Now I come to the Or:hography,in which i 
alt parts of Firtification as to their Heights and i 
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Thickneſs ate contained, and firſt of the Explang- 
tion of Terms, as in Fig. X. according to the 


Latin. 


Planta, pes, la- 
cit Valli 
Horizontal. 


Altitudo Valk. 


Acliwvitas Val- 
hi interior. 


Acchvitas Val- 
I exterior. 


Eriſma Valli in- 
, Ferits, 
Eriſma Valli 
exFerins. 


Latitudo Valli 
Perticalis. 


Statio frue am- 
bulacrum Val- 
(are. 

Loyica. 

Pes Thorac, [a- 
titudo Lorice 
Hortzontal:s. 

Acclivitas Lo- 
rice exterior. 


Acclevitas Lori- 
ce interior. 
Eriſma Lorice 

exterior. 
Eriſt ma Livice 
anterior. 


% 


Peench, 


Pied ou be Baſe 
au Rampart, 
la Baſſa ou le 
piedRampart. 


Haulteuy ay 
Rampart , ou 
la Largeur du 
Rampart par, 
le, haut. 

Le penchant, la 
Montee, wnte- 
rieur duRams- 
par. 

La penchant Ia 
Montee exte- 
rear. 

La Talus intg- 
YICUY. 

La Talus exte- 
rIewW.s 

Le Sommet du 
Rampar , ſan 
c peſeur an 

Aut. 

La Haute alle 

ou Terraplein. 


Le Paxapet. 
Baſſe du Paya- 
pet, ou le pied, 


Le penchant ex-' 


terieur aus Pa- 
rapet. 

Le penchant in- 
terieur. 

Le Talu exte- 
ieur dau Para- 
pet. 

Le Talu inte- 
rLEUYE. 


E 3 


Engliſh, 


The Foot or Baſe 
of the Ram- 
pire, the Ho- 
r:2ontal , or 
Grouna-line. 


The Heght 0 
the ref 


The award 00 
of the Rant 
pire. 


The Outward 


[loop of the 


Rampire. 


' The inward 


Tale. 
The outward 
_ _ 
The upper thick- 
meſs of, the 
Ramprre. 


The Walk or Ter- 
raplaine. 


A Breaſt-work. ' 

The Baſe of the 
Parapet, or 
Breaſt-work. 

The outward 
ſloop of the 
Parapet. 

The inward ſloop 
of theParaper. 


The outward Tas - 


lt. 


Toe inward Tiu- 
lt. 


Latin. 
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Latin, 
Latitude Vieyvi- 


calis Lorice. 


| * 
Scabellam , fap- 
edaneum. ' 
$: avid 


Promw als. 


Ma'g6 provinr as 
[ 5. ; 


Declrn vitas Foſſe 

inter: 97. 
Declivit#s Foſſe 
' exterior. © 


Erifime Rb dn. 


:0r 
Erifma Foſſe ex- 
terior. 
Statio Suburda- 
1s via Ce 
ert a. 


codeine » & 


- Lovica Viz 


tet. 


Baſis. pes Loriex 
' extima, plan- 
ts Campeſtris 
Thoraets. 
Dechwitas Lo- 
- #204 Stburb a- 
ut. | 
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French, . 


 Somigtet tn Per- 
- rapet ; 


JT _ me 
Banquet: 


Chepnin #es 


ale, on #, 
ſebraye. _ 


La Fauſſebraye. 


- Yhe Plan 


the treatth 
the Top. ' 


A Fort Bank, 


Walk f the 


Fauſſebraye. 


A Fauſſebraye, 
Fm wa . 
'or Bregfiwork, 

The Foreland 


copied) "rs, 


Le Foſs. | 
Proin a 
ofa. © 
L*Eſcarpe. 


Contre-eſcarye. 
Le Talus de 
— T_ 

alus te In 
" Corre ſcape 
Le Chemm 


P: ed , on Baſe 
gu Parapet ae 
Chemin Cou- 
Ver h. 

Eft I 'Bſplanade, 
ou vuray gnris 


_ oY & Lis. 


The "Moat or 
ie doribdf th 
The the 
Bm ul 
The inward /i0a 
- of the Ditch mY 
* The outmard 
Jloap -& the 
Ditch, 
The inward Tals 
if the Moat. 
The out ward Ta- 
lu of the Moat. 


The Covert way. 


The Baſis or 


Ground-line of 


the ' Chemin 
Covert. 
Outward /loap- 


[oY 
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y tbe Orthographical Dinenſrons ant Meaſures of 
os Profiles of Fortifications, | 


of the Rampire. Plate X. 


Every Fortificatiou conſiſts of theſe four Parts: 
1, The Ramprre, with its Parapets Or Rreaſf- 
works, 
2, The Fauſſebray, or Counter-breaſt=work, 
3. The Dxcb or Mot. 0 
s -4. The Breaſ-work of the Covert ay, by the 
Z French, /: Glacs, | 
* The Rampire is generally made of Earth taken 
out of the Ditch or Moat, and heaped up to ſuch 
2 a thickneſs, that it may be Cannon-proof, The 
| thickneſs and height of the Rampire is various, there= 
fore to give Rules for the thickneſs of the Works 
according to the nature of the Polygon, is needleſs, 
The height D, F. may not exceed 18 Feet, nor be 
leſs than ro, but in caſe of Hills near the For, 
you mult raiſe Cavaliers in your Buhvarks, 
The lower thickneſs of the Rampire B. C, may 
3 be from $0 to 5o Feet, for all Royal Forts geac- 
: i rally 70, but indeed according as Earth is to be 
- & had, therefore we cannor be poſitive in its Dimen- 
2 ſons, The Rampire muſt be ſo built, that both 
, = without and within it may be ſloaping, foraſmuch as 
f # a Rampire made of Earth cannot be built upright. 
4 © 
Yo. 


; 


2 The Shap of the inward ſide of the Rampire B.D. 
| IS commonly a Foot for a Foot , that is, if the 

| Height D, F. be 18, the Talu G, F. will be 18. if * 
- i 15, then 35, &c. The outward Sloap C.E. Is 
generally in proportion half a Foot, for a Foot, 
E ET _E4 —_. 
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that is, if the Height G. E, be 18 or 15, then the 
Talu G,C. will be 9 and 7:, but ſome Earth will 
ſtand better than other, and may ſomtimes re- 
quire to be lined with Bruſhvood and Fapgots, Expe- 
r;exce muſt be the Guide.. . 2 
The upper thickneſs of the Rampire D.E is found, 
if from the lover you ſubſtract the ourward and i*- 
ward Talu, upon which there is always a Breaft- 
work or Parapet built, viz. 3.7. 0, e, whoſe Dimen- 
ſeons are : | | 
1. Its mmward Height, that is, J'N. muſt be 6 
_ that it may conveniently ſhelter the Sg 
zers, 9 


2, The outward Height O. L. muſt be 4 Foot, 


to give a Slap to defend the Counterſcarp, Ditch, 
and the F7eld. | | 

3- The inward Talu 1, K, will never need to 
be but 1 Foot, the outward Talu L.E, may be al- 
ways 2 Foot. 7 

4. The upper: thickneſs of the Parapet muſt be 
Cannon-proof, and therefore alterable, according to 
the Nature of the Sozl, in light Earth 20, in ſtiffer 
16, and 1n /o/id rough Clay 14 Feet. | 

5. The lower thickneſs I. E, 1s compoled of the 
two Tai/xs's I. K. L, E. and the upper thickneſs 
N. O. | 

6. The Foorftep or Banquer,which is built at the 
foot of all Brea/t- works, on the inſide is about 3 
teet thick or broad, and 91 high. 

7. The Terroplain or Walk upon the Rampire 

D, P. 1s found, it from the upper rhickneſs of the 
Rampire D, E, you ſubſtratt c lower thickneſs of 
the Breaft-work I. E. and rhe thickneſs or breadth of 


the Srep F.7, there remains D, P, for the Terra-- 


platn, It 


MS 

If the Rampire wants a Fauſſebray, a Parapet des 
Rondes, or Counter Breaſt-work, for the defence of 
the Moat or Wer-ditch; then there is often left a 
Bankſide, or a Space of Earth about 6 Foot broad 
from the Foot of 'the Rampire to the Brink of the 
Ditch, as T.V. which is called the Foreland Barm 
or Lizier. Our late Engeriers leave out this Fore- 
land, and makea Wall of Stone Or Brick from the. 
bottom of the Moat to the Rampire z or incaſe of 
neceſſity to make it,the 7e:/s the better,only enough 
to __ the Rampire from ſlipping into- the- 
Ditch, 2 Pr | | 


Of the Fauſſebray. 0 


. The onely end of this Fauſſebray, is the defence 
of the Afoat, which help a'* dry Ditch doth not 


1 ſtand in need of z, ſo that thereby a great deal of 


Labour. and Mony is ſpared, and the making of them 
being found inconvenient, are now altogether left 
off, and therefore I ſhall only tell you, ?tis repre- 
ſented by R. S. T. built at the Foot of the Ram- 
pive, its height, and the relt of its parts are the 
fame in all reſpedts as that of the Breaſf-work of 


2 the Rampire aforeſaid, 


If a Faufſebray be made, then betwixt the Ram- 
pire and the Fauſſebray 1s left a ſpace c, wv. fit for 
the Beſiegers to plant and traverſe their great Guns, 


I called, The Walk of the Fauſſebray, whole greateſt 
= Breagth 1s about 24, Fiet, the leaſt about 


[2, 


Of 
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Of the Moat or Ditch. 


| The great Afoat or Ditch which furrounds the 


Forr, whether 4; or et, mult be made wider than 


the longeft Trees , that the 'Emmy may not lay. 


Bridges Over it ,, viz. from 5o to 100, 130, x 


Feet, and it may be $8, ioor 12 Foot deep: If 
be a dry Moat, or not very full with water, then in 


the middle of the bottom of the : 24oat there is 
made a little Ditch as large and as deep as the Work 
and Earth will give keave; but becauſe the. EZartb 
that comes out of this Mor muſt not much ex- 
ceed the /o/;dity of the Earth that muſt make up 
the Rampire, Parapet, Fauſſebray, Covert way, and 
other Works the true wideneſs and depth of the 
Afoat will then be beſt known , when you have 
found out the S9/;dity of thoſe, which ſhall be 
ſhewed in the following Chapter, for that ought to 
be equal to the aggregate of the Works, The Co- 
wert way Or Paſſage between the out2uard Shoap Or 
Connerſcarpof the Moat and the Buhvark, is left 
about 1$ Foot wide more or leſs, as B.C. 

which is to he a Breaſf-work or Parapet of the fame 
hetght, and with the ſame Foor-bank that the Ran 
ire had on the infide, only this muſt ſo ſloap into 
the Campagne, 10 that a ſtrait Line drawn from the 
top of the Rampire N. may terminate the Sap 


G, 7, & 
Prob. I. 


To find the Superficial Content of the Rampire and 
| Parapet, #» the Orthographical Section or Profile, 
as alſo of the Ditch and Covert Way. 


To fin] the Superficial Conten: of th: Rm- 
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zire BD EG accordizg to Bocklern, Fig. 2. Num, FX, Firſt, add. 


the lower Breadth C. B. 70. to D. E. 46. the upper breadth 
which males 116. The half of which is 58. which multiplyed 
by 16. the depth D. F. oives 928 ſquare Feet, the Content of the 
Rampare : Or. foraſmuch as the Earth or folidity that lies be- 
tween theſe two G. E. and D.F. is a Parallepipidon , all of one 
heighth and thickneſs the Conrent is gotten by multiplying the 
length G. E.or E. D. by 46. by the heigth of the Rampire E.G. 
or D. F. 16, whiclt makes 736 for the ſuperficial Content of 
E.G. D. F. The Earth that lies on either fide of this Body, and 
hath each Talz for its baſe, and ends at the top of the Rampire 
in a line, v:z. B. D. F. and G, E.C, are Pri/nees or half of Pa 
rallepipidons, and” the ſuperficial Content is gotten by multiply= 
ing the Superficies at the bottom by half the heigth of the Ram 
ire. 

The ſuperficial Conrent of the Parapet T.N. O. E. is found, 
as the Rampire 3 for if you take the two lengths I. L, 21. and 
N O. 18, and add them together they make 39, the half of 
which is 18 2 or 6 Inches, which multiply by 5 (for the in« 
ward height and outward height together is 10, therefore take 
the mean which is 5) it makes 95, and 5 times 6 is 3o for the 
Inches, which makes 2 Foot 6 Inches more. ln all 97 + for the 
ſuperficial Content of the Paraper. 


To find the x pong Content of the Banquet or Foot-ſtep, 

whoſe breadth 15 3, and the height 4, multiply the breadth by 

. the herght 1.5 at makes 4 +, which added tog7 4 makes 12 
for the whole Area of the Parapet, 


To find the ſuperficial Content of the Ditch or Moat V. Y. X,Z. 


You muſt proceed in all reſpects as with the Rampire, it 
being no more than a ſolid reverſed : That is, add the two 
ſides V. R. 100, and Z. Y. 76 together , which is 176, ther; 
take the half 83, which multiply by "the depth of the Ditch 3Z. 
or 1 Y, which ſuppoſe x2 Foot, The Product 1056 is the Sz- 
perficial Content of the Ditch required. 


To find the Content of the Breaſt-work bevind the Cover: May 
ViZe 4. 5.7. 0 6, 


This Breaft-work or P /72pct is always 6 Foot high, and hat 
about 60 Foot Til to tfloap into the Campagne marked with 


6. 7. 8, whoſe length 6. &, ſha!) be $1.» the heighth 6, the halt 
2 


3. the whole Arca 135, 11:49 
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(60) 
How to find the ſolidity of the Rampire, and its Para- | 
pet, 2yith the Parapet of the Covert Way beyond | 
the Connterſcarpe, aud thereby to proportion the | 
wideneſs and depth of the Ditch or Moat. . 
The Mechanical Rule generally uſe4 by Workmen 3 
is this : Take the length of both ſides, and add them to= |! 
gether, then take half as a mean, which multiply by the | 
Superficial Content of the Profile, the Product gives the So- |; 
lidity, pradtiſe in Plate XI. I meaſure the length of |! 
the outſide of the Rampire for this 12th part, wiz. | 
half the Courtair, the whole Flank and Face, which | 
make 634 © Feet, the length of the inſide of the | 
Rampire ſuppoſe is 596 3 both added together, makes | 
123x. the half of which is6 157. Then, as by Page |” 
59, I found 928 for the Superficial Content of the © 
Profile, now multiply the length 615 * by 928, the | 
Produc} will be 57x 154 folid Feet for the Content of | 
one 12th part. 

Then 1 meaſure the middle length of the Paraper, 
2s I did the outſide of the Raxpire, which 1 find to |. 
be 628 for .; of the Parapet; and for the Superficies | 
of the Profile, as by Prob. 1.9. 59, I found to be 102, |» 
which multiplied by the length 628, gives for the 
Product 64046 ſolid Feet. _ 

Then for the Brea#f-work beyond the Covert-2ay, + 
by the laſt Problem: the Areawas found to be 181 2 and ©. 
the length of this Lize for (by taking the middle of the 7 
Superficies of the Triangle 7.8.6.) becauſe to meaſure +: 
the middle length by the former way it would be too 7 
Jong) .+ part of the Breaſf-work will be found to be 
6055, which multiplied by 185, the 4rez of the Pro. | 
file makes 111911 folid Feet, now adding the Solidity 
of the Rawpire, and theſe two Parapets together. | 


aa. at 


Xe 


"$47, 
£M 


The Sum of all is 6471 13 Solid Feet, being the | 


.2 of the whole. | 
Now 
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. Now to proportion the depth of the 1oat to- 
this S;diry, firlt meaſure the length of the middle 
of the Moat, from the middle of the Courtain to 
The Capital Line, which you will find by the Scale 
531, with which divide the Sol:4iry 647 21 1 of the 
Rampire, &C, the Quotient wi'l be 1219 ſuperficial 
Feet for the Profile of the Moar, divide 1218 by 
100 the upper length of the 140: , the Quorient 
IS 12 Foot, and more for the depth, Now to 
know if this will he large enough, you muſt con= 
ſider if the Sloap be one Foot in a Foot, then at 12 
Foot deep, the top being 100, the bottom of the 
Ditch is =6, the middle 88, which multiplied by 
12, the aepth maketh 1056 , the Superficial Con-. 
zent, which multtplied by the length of the middle 
of the Moat 531, gives 560736 which is ſhort of 
the Solidity it ſhould be, therefore widen the oat 
100r 12 Foot more, and make it 112 Foot at the 
top, and then it gives the S9/;diry required at 12 
Foot deep; but if the Ground will not ſuffer to go 
fo deep, then you muſt widen the Jdoar , fo that 
you may gct the aforeſaid S/;diry Here note, that 
Ingenters allow a 20th part of Errth more than 
the whole Sol:dity : For to want Enrih the Remedy 
is very bad, and the Chrge double ; but if there 
be tgo much, *tis no inconvenience, the 20th part 
of 647211 is 32360, which makes the 7. of the 
Rampire by 67 9466. And thus much ought you to 
have for the atorcljaid $c/;dity, for yon will have 
occaſion for Batteries , Cavaliers, Platferms , and 
other Works within tie Fur. 
This Eſtimate being only in ſolid Peer, will want 
a Rediril;on tO al Lgnr Denomination, 
Note therefore, that aEody of Xarth or Store 
F Here 


(66 ) 
here in England 18 Feet each way at Right Angles, 
(that is Square ) and one Foot deep, is termed a 
Floor, ſo that all our Eſtimates for Banks or Drains 
are reckoned by the For, that is 324 folid Feet of 
Earth is a Floor, for it you multiply 138 by 18, the 
Produtt 18 324- 

If therefore you would know how many Floors 
of Earth there are in this, or any other 7/ork, di- 
vide the former Solidity 647111 Feet, by 324, the 
Quotient will be 1997 Floors of Earth * and two 
Feet 3 for if the Remainder be 243, it is 2. if 162, 
it is : if $1% of a Floor ;, and becauſe this is but 
2 part of the Forr, there would be in the whole 
23967 Floors, and 24 Feet, 

There is a Geometrical way to find the Sol;diry, 
which is difficult and tedious, and not much ufed 
in practice; but ſuch as have a mind to peruſe ſuch 
large ways, may find them in Maralozs , Pitiſcas, 
Degen, Celarizs, and others, | 


Some alſo make large Diſcourſes about Direions, 


how to build up any Fort which any Workman or 
A4zſor that undertakes the building of 7/2ls needs 
no ſuch helps, beſides the Circumſtances are fo va- 
rious, the Prices {0 uncertain, that no general Rules 
can be given, but the Tgenier muſt be ruled by the 
Cuſtom of the Conntry, which he ought well to un- 
derfrand 3 And *tis not enough for an Igerier to 
be expert in the deiening part, and in drawing 
Draughts, for one may lay down more Forts in an 
Hour, than all the Princes iz Europe will build in 
Tex Near : But he muſt alſo know what belongs to 


the Aechanical part , viz, the Maſons , Carpenters, | 
is SY. FI 
Foiners, Plumbers Wirk; He ought to know the 
prices of Timber, Lime, Stomes, Sand, Brick , and 
| all 8 
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all other Materials, thar: he, may complete the 
Eſtimate of his Foyr, ſo that he may not be over- 
ſeen, or promiſe or undertake what he cannot per- 
form, to the damage of his Prince, and his own 
diſgrate, 

How to order the inner parts of a Fottification, 
which are the Streets, Gates, Bridges, and other 
accidental Buildings. See-Plate VT. 

1, When a Place, whether Regular or Irregu- 
lar, is fixed to be fortified, and accordingly deli- 
neated in the Fje/d, it is neceſſary that an exact di- 
ſtribution and ordering may be made of the 
Streets, Houſes , Gardens, and woid Places, where 
obſerve, that in every Regular Figure all the priv- 
cipal Streets ſhall be built 20,24,0r 30 Foot broad, 
towards the middle of the Buhvark and Conrtain pas 
rallel from the Cezrre,or principal place of the Forr. 

2. The chiefeſt Marker-place, which will alſo 
ſerve for the Rendezworrs-place, ſhall ſo be ordered 

| inthe middle of the Town or City, that it havethe 

Figure of the Fortification , and be parallel to its 

Sides, that all its Angles may anſwer to the Angles 

of the Bubvarks, he Sides of the Market-place 

are commonly from 9g, 10, to 15 Rods. | 

3. The chief Buildings of. a Fortified Place are 
the Churches, Market- houſes, Armories, Magazines, 
or Store-houſes, a Work-houſe, Corp de Guarde, Heoſ- 
aital, Houſes for Soldiers and Sentimets. Re. 

4. The Charch is commonly built not far from 

the Market-place, near It are the Heoyſes for the 

Miniſters and the Schools. 

5. The Senate-houſe ſhall not be far from the 

Church, that its forepart may look towards the 


-larket-place ſeparated from all other Houſes. There 
F 2 may 
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may likewiſe be built an. Hcuſe or Palace where the 
Prince or Governor of the place may abide in, if 
there be no C;rtadel. 

6. The Armories ſhall be built in the Srreers 
near to the all, that Arms and Guns may be had 
ſpeedily; likewiſe the Houfes where all ſorts of 
Ammunition are kept, as Gunpowder, Matches, Gra- 
»adoes, and other Fireworks be next to the Wall, 
ffrong arched , imvardly planted, and well ſecured 
againſt Fire and Water, | 

7, The Weirkhoyſes ſhall be near the Arme- 
TICS 

8. The Magazines ſhall be built on ſeveral 
airy Or lofty parts of the Town, well ſecured againſt 
all ſorts of damage. 

9. The Corp de Garde ſhall be upon the Mar- 
ket-»lace, and other ſmall Guard-houſes for Ojficers 
and Soldiers ſhall be near the Gates or ridges, and 
may be broad from 46 to 6.4 Feet, 25 Feet high 
from the Ground to the Roof , provided with a 
Chimney, Door and Windows, and Ire Banks to 
he upon, with other convenienciles bejenging to 
it, are to be placed on the Baſtions Angle, and 
middle of the Courtain. 

10. The Watch or Sentinels Fieſes ſhall be 
round, or of a Figure of 6 or 8 Angles, with 3 
Lights or Day-holes, its height 1s Commonly 8 Feet, 
and its 2i4th 5 or 6 Feet. : 

11, The Offers or Soldiers Houſes ſhall be built 
near the /7H. 

12. lItis likewiſe neceſſary to have 1s, and 
where the ſation will not permit 7/zter-1lls, 
Wind or Herſe-Aills muſt be built, or they mult be 
proyided with a good quantity of Eund-Mzls, 

| 13. The 
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13, The 'common Houſes for Inhabitants ought 


to be built of Brick or Sroxe, and are commonly 
20 Or 30 Foot broad, 30, 40, 50 Foot long. 


14. The Fountains ſhall be (if it is poſlible ) 


in the Market-place and in the Srreets. 

15- The Ports or Gates are molt conveniently 
put in the middle of the Courtaizs, they are of 
two forts: Firſt, Capital Ports, which are. com- 
monly ro or 12 Foot road, and 14 or 15 Foot high, 
and are made according to the rhickneſs and pro- 

ortion of the I/all. Secondly, Little Ports are made 
1n the middle of the Courrains, where they will 
not place Capital Ports, through which they may 
come to the Fauſſebray or Outworks, and are there- 
fore called 'Szlly-Ports, they are 6 or 7 Foot broad, 
and 7 or 8 Foot high, fenced with double Gates, 

16. The Bridges do. obſerve the height and 
breadth of the Ports, they are commonly at a Ca- 
pital Port 12, 14, OC 15 Foot broad, their /ength 1s 
the ſame with the breadrh of the Ditch,they ought 
to be built of Frames of Timber, laid over with 
ſtrong Baulkes, that they may be thrown down It 
occaſion requires, , 

17. There is commonly in or near the great 
Port a Wicket 4 Font high , and half Foot broad, 
- which ſerves to [ally our, : 


Works that are uſually made within the Forts, 
viz, Platforms, Cavaleers « Mounts, Caze- 
mates, &c, Sec Plate XVill. 


Platforms. Theſe are the Plantations where 
the Guns are laid, and where 7;,7ver and /.9d is 
Feaſonable, they are all made of Plank, and Sle-pers 


F 3 f4zces , 
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Foyces to lay them upon 3 otherwiſe - there is a 
Platform-made for each Gur, which 1s about 8 Foo 
wide next the Porthole, and 14 at - the other fide, 
the /z»grh ought to be 18 Foot at leaſh, the Por:- 
h:les or Embrazures in the Parapet OF Breaſtwork tor 
the Guns, muſt be about 4 Foot wide towards the 
Guz, and towards the Enemy or Campagne 8 Wh- 
der, and 16, 18, or 30 Foot aſunder : But if the 
Guns are to play clear over the Parapert without any 
Ports, the Breaſfwork mult be abated to 2 Foot and 
an half, or z Foot 4ig4, and then they commonly 
ule Cam Basket filled with Earth, which: are re» 
moved as there is occaſion. 


Cavaleers are a great Body or Quantity of Earth 
above the Paraper, raiſed between the Gorges of 
the Baſtion , according to M Mallet, whereen to 
plant Ordzance, and Small Shot, to hinder; the Exe- 
wes Appreache s, and to clear the Faces, and di- 
ſturb the Batteries of the Ememy, To make it, do 
thus upon the Centre , make a Circle with the di 
ſtance of 80 or 85 Feet, which muſt be filled yp 
of /0/id Ezrth about 20 Foot high, which if faced 
with Brick or Stone. then the Talu ſhall not: need 
to be above a. Nard and 4 or 6 Inches, which-will 
make It in the Dzaeter at the top: 160. Foot, upan 
which yon mult raiſe a Parapet, &c, as aforeſaid, 
In the Rapire, and then upon the Terraplane at 
the top, you may plant pieces, of Ordnange,leaving 
Ports or Embrazures 1n the Parapet ,. and making 
 Plaiforms, as was lalt directed, 


of 
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Of Cazemates, 


Before I give ye the Meaſures of my Cazemates, 
E ſhall explain all tne Par:zs of which they are 
compos'd, | 
| Plate XIII. 

A. is the inding pair of Stairs to deſcend from 
the Rampart into the firſt Cazemare, which: is 6 or 


Foot high above the bottom of the Adoat 3 And ' 


this 1s that which I call the Great Cazomatc, 


B. is the Great Cazemate ſeen in part by the 
Beſiegers, when they are lodg*d upon the Leve/ of 
their Parapets and Courtains, 


C; is the Paraper of that Cazemate, 3 or 4 Fi- 
hon thick, to cover the Cann and the Cannoneers 
from the ſight of the Connter-Barteries of the Be- 
ſiegers, when they have either raz*d or earch 
*em within the Counter{carps. 


D. is a part of the Great Cazemate wrought far- 
ther in, always cover*d and defended by the great 
Ear, and flanked Angle of the oppoſite Baſt ion. 


E. 1s its Parapet Or Breaſtwork , 3 Or 4 Fathom 
thick. | 


F. 1s the Mag azme for the Powder Bullets, and 
other 41zmunition belonging to the Cazemarez it 
muſt be cover?d and hollow'd -zward , into the 
folid ſubſtance of the Baſtion, 


F 4 G, 1s 
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G. is the Pair < Stairs into the ſecond Cate. 
mate. | 


 H.. is the ſecond Cazemate that lies out of ſight, 
as being about yo 7hirds of it, not to be ſeen by 
the En:my, though they ſhould come to be lodg'd 
upon the Counter/carps themlelves. 


T. is the Parapet of the blind Caemate , 2 or 3 
Fathom thick, | 


KR, is its Magazine, made Iike the Magazine be- 
longing to the tormer, | 


L, 1s the third Cazemate not ſeen, and rais'd even 
with the P/a!iform of the Baſtion. Upon this 
may all ſorts of Ar:iliery be planted, to ſhoot as 
well above the Parapets, as through the Holes that 
are cut through the zhickneſs of the Paraper, which 
15 from t290 tQ three Fathoms, | 


Af, The draught of a Platform for the plant- 
ing of Caron, calld a Cavalier, with its peculiar 
Aligati Ne. | 


The Structure or Manner of making the Cazemates, 
according 10 M, Mallet. a On 4 


T fhall not here go about to entargle my ſelf in 

a vain Diſpute with thoſe that would have the word 

220mate tO be derived from the - Spaniſh words 

Cee, and mata, as if we ſhould ſay, A Houſe of 

Aarder ;, And therefore, withaut more ado,[ come 
to ſhew ye how my own are made, 

Suppole 
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(23. Fi; - 
Suppoſe the Baſtions to be drawn out in hire 
lines, that the Scate be made full rhe length of one 
of the ſides of the Polygon; and that it be divided 
into as many equal Parts as it contains Farhoms, 
as has been explained at the beginning of this 
Book. | | 
Then extend the Defence of the Baſtion A. B. 
from 6 or 7 Fathoms at moit, from B, to C. from 
the Point C., draw C. D. parallel to the Flank 
B,E. then divide the Flank B. E. into two equal 
parts, at the Point #, to draw from the Point G, 
which is the middle of the oppolite Front 4, F, 
the Line G, F..to the inſide of the Baſtion, ob- 
ſerving where it cuts C. D, as in 7, purpoſely to 
carry On one Fathom from 7. to L, afterwards draw 
the Line 2A. L. N. parallel to F. I, the length of 
which from 77, to N, muſt be 13 Fathom : That 
done, make 1.O, parallel to the Flank B. F. the 
length of which from N. to O. mult be 4 Fathom, 
Laſtly, make O. P. paralle] to F. I. and then all 
the void ſpace B. 24. N.O. P. C. ſball be the Ex- 
tent of the Cazemates, as well of the Jarge Caze- 
21ate, as of thoſe which are more private. : 
To makethe Shinder or Ear-of the Baſtion,draw 
upon the Line of Defence R.S, 6 Fathom from EF, 
to 7. and upon F G.-6 Fathom; allo from F. to 


F, and then joining Y. and 7. together, you have 


the hole Shoulder or Ear F, V.T.E. which muſt 
be all one ſolid piece, For the Parapet of rhe firſt 
Cazemate, you mult allow within fide 1 Toiſe of 
height from 3 to 4 in thickneſs , with 8 firing pla- 
ces for the planting of ſo many great Guns , ob- 
ſerving thar the Parapets of the Cazemates, more 
Eſpecially all that which is next ro the Gorge, _- 
| ICS 
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les always hid from the Beſegers, do not require a 
lenoth and thickneſs 10 precite. 


OF the Outworks, and firſ# of a Ravelin. or Target, 


A Ravelin 1s a Bulk of Earth almoſt like a Bul- 
wark cut oft lying beyond the Ditch , for the co- 
yering of the Comrtain, Bridge, or Gate, andis ſur- 
rounded with //ater, and ſeparated from the Fore 
2ifcation by the breadth of the 2yhole Ditch , it is 
raiſed but a little height above the Jevel of 
the Ground; towards the Enemy *tis built with 
a Ramipire and Breaſtwork, but lies open towards 
the Fortification. | 


The making of them is Various. Plate XIV. 


The Ravel; A. is thus made , lenythen out the 
middle Line of the Courtain 0.m. then take with 
your Compaſſes the length of the Courtain B, C, and 
fetting one Foot in 5b, and c, deſcribe the Arch at 
4. then from the Point 4 draw black Lines to the 
A-'gles of the Flazk and Face f. e. where they in- 
tericct the Counterſcarpe, as at h.g. ſhall be the Fa- 
ces of the Ravelin fromp. and h. to the interſection 
of the Counterſcarpe Line and Middle Line of the 
Courtain pg. at 5. draw the Lines g.l. and þ. i, for 
the Demigorges, ſo is the Out-ground Eine of the 
Ravelin made. The apper 2hickneſs of the Rampire 
may be go Foot thick, and about 6, 7,0r 8 Foot 
bigh, on which there may ſtand a Paraper equat 
with that on the Rampirez And the Profiles and 
M4:«{tres are made after the ſame manner as thole 
of the Rampire, | 
| The 


$2. 

The 44oat ahout, the. Rawe/iz may be about half 
the id:h of the, great daat , 4. Mallet makes it 
half the F/a»k drawn, parallel to g.4. 4. as. m,n. 
for the breadth of the Mat. * 

If you would make the Raveliz more cloſe and 
compact as B. draw the Lines p. 9. to 4 of the 
Flank, os if more as «, then draw the Line rx. «. 
to * of the Flank. | | 

Another way, divide the Gorge Lines 2.6. and 
6. 3. from which Points draw ſtrait Lines through 
the Flanks, till they. meer ane another in the Point 
1, then produce the marginal Lines of the Ditch, 
7. 1. and. z. 7. till they meet in z, and cut the © 
former Lines mm. g.h. fo ſhall z. g. d. h. be the Rae 
welin. required, 


Of the Halfmoon or Helmet, Plate XV. 


Halfmoons do not difter much from Rawelins, 
' they are built. befare the, 4nple of the Bulwark, 
and are arched in form of a Creſcext. on that. fide 
which. lies towards: the, Bu/wark, and are placed 
upon the. Cower: 2vay which is beyond the Dzzch, 
ſo that their Capital Line produced, cuts the Coure 
7ain 1nto two equal parts, 

Let not: their Azgle, be leſs than 60 degrees,nor 
more than go. | | 

Prolong the Capital Line B. F. then upon the 
Point B. and with the diſtance B. C. deſcribe the 
Arch C.e. d. then draw out the Lines from the 
Faces of the Baſtion B.I. B. H. then from the two 
Rxvelins deſcribed as before G. K. produce the 
Lines G. H.S. R.1, till they meet in the Point F. 
io ſhall Z, EF and 7, F. be the two Faces. of the 
Half moon, Tas 
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Taquet tells us, *tis the weakef# of all the Out- 


works, ſeeing it cannot entertain a god quantity of 


Seldiers to defend it, by reaſon of its ffraits , and 
is alſo with more difficalty 4fended from the For- 
rifcation, therefore there ought to be Ravelins 
built on both ſides; And that they co/7/# only of 


Faces, being altogether without Flank, otherwiſe 


being poſletled by the Enemy, they cannot be com- 
»anded from the Ravelins,and faith tis ſtill doubt- 
ful whether-they are «/ef#/ or not , and that-the 
greate#f uſe of them is 1n Irregular Fortification, 


Of the Tonges or Tenailes, Plate XVI. 


Tenailes are Outworks of two ſorts, the firſt ha= 
ving only an exter»al Angle , which 1s called the 
imgle Tenaile, VIZ. R. the other is called the double 
Tenail?, becauſe it hath two ounvird Angles with 
one zward, viz. N, — 

Theſe are ſeldom made «ſe of, unleſs when ſome 
krtTen occrſion urges, for the defect of all external 


or /ailant f4vgles, is that about the very Angle it af- 


tords the Enemy 4 certain Quadrangilar [pace with- 
1», which ſhelters them from the Sho; of the De- 
ferd mts, therefore lome Ingenters propoſe it ne- 


ceſſary to raiſe 2 Ryvelin before itz And the double 


Tenailes will Iixewile dowble the defect, ſeeing they 
are Made with a dowble outward Angle, therefore 
are not laid beiore Bulwarks, by realon of their 
2peakneſs, , 

Bat the Author of Travax ds Mars tells us, 
That theſe Terales are very: proper. to excloſe a 
large ſpace of Ground walch may annoy the Town, 
cr where the Enemy may loJge himſelf; And thar 

| the 
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the double Tenaile is much more advantagzeozs , by 
reaſon of its ſaillant or outward Angle, which is 
much better for Defence than the rentrant or in-. 
ward Angle of the ſingle Tenaile : He allo allows 
the Szdes to be 120 Tojſes from the Faces of the 
Baſt ions to Their Extremities. 

To raiſe or deſcribe the /ingle Tenaile R, take 
the /egrh of the Polygon A. B, and ſet it off apon 
the middle of the Conrrtain Line from c. to d. then 
upon the Point d, draw the Line E, F, parallel to 
the Courtain, then prolong the Flanks till they in- 
terlect that parallel Line in E. and F. ſo have you 
the S:;des of the Tenaile, which muſt end upon the 
Counterſcarps at I, and LI, then divide 4, and e. 
into two equal parts, and ſet one off from 4. to 
21, then joyning E, 7. and F,»m, you have made 
your /mnple Tenaile, 

T'o make the double Tenaile N, divide 4. E. and 
A. F. exactly through the »::4dle at o. and p. then 
take the half of D, m1. and {et it off to g. then 
join F, P.Q,O.E. which ſhall. be the double Te- 
naile, 

Their Rampires, Parapets, and oats, together 


-with their Covert ways and Sloapings are made ac- 


cording, to the ſame meaſures, and after the fame 
manner as thoſe of the Ravelims and Hatf- 
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OF Hornworks, Pizte RVII.. 


Thele are builr op2x/ete to the Convtarn , i they 
cover the whoJe Courtair, as ſome will have it, their 
Defence will be from the F:ce; of thole Buhvarks 
That the Ceorrrtain les between; if it docs not 

COYCT 
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cover the whole Courtain, as others will have it, the 
Defence of the Sides will be greater, vis. both fro:n 
the Faces of the Bu[vark, and from part of the 
Conrtarn, | 

To delineate theſe Works'T. V. ſet off the length 
of 4. B. upon the middle Line of the Conrtain 
from C, to D, then at D. draw the *Line E. F. 
parallel] to the /engzh of the Conrtain, then from 
the Points E, F. draw your Sides to the Flanks of 
the Baftions G. and H. which Sides ſhall terminate, 
where they cut the Counterſcarpe 1n I. and L, 

For the Work or Horn marked 7. divide, F.1n- 
to three equal parts, and for the other Hornmerk 
marked Y. divide E, F. into four parts , then fct 
off one of theſe parts from E, to MZ. and from F. 
to N, and draw the Line 7, n. which mult be di- 
vided into three equal parts . 0. s, p. p. 2. then 
draw the Defences F, O, and F. P. and at the Point 
O. raiſe the. Perpendicular 0. 9. or , according to 
Alallet,make it an Angle of 98 deg.the Point where 
the Line O. 0. cuts the Defence E.P. as in Q. ſhall 
give the Face E. O. and the Courtain O, P, then 
transfer the Face E. 0. upon the other Line of 
Defence from F. to R, and the Hank R, P. 

Theſe Fortifications ſerve to the ſame end as the 
former, either to encloſe any piece of Ground, or 
oppoſe any riſing or advantageous commanding place, 
and are much more z: «ſe than the Tenailes, Swal- 
low Tails, or Prieft Bonnets, eſpecially being to /e- 
cre any place, the Jos of which would much er- 
damage the Body of the Gariſen, The firſt of 
theſe Works is allo more in »/e than the ſecond, be- 
cauſe the F/anks of it are more large and able to. 
contain a greater number of Guzs, nevertheleſs 
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the laſt of theſe Works is made uſe of in Ciries, to 
which the Waygs and Avenues are not well Jiſco- 
wered, for then they place the middle of the Cour- 
rain 10 the High-way, and many times ſecure 1t with 
a ſmall Ravelin. 


How to raiſe the Forts call'd Swallows Tails , and 
Prieſts Bonnets, Plate X VIII. 


The raiſing of theſe Outworks differs nothing 
from that of the preceding Tenailes: Therefore to 
ralſe them, place the /egth of the Side of the Po- 
lyzon A. B. upon the Centre Line which palles 
through the »2/4dle of the Courtain from C, to D. 
and at the Pont D, draw another Lzne parallel to 
the Courtain, which ſhall terminate from D. into 
E. and from D. into F, through the half of one 
Courtain of the place. 

For the S:4es, draw them through the -7:4dle of 
the Courtain C, and obſerving that they cut the 
Counterſcarpe at R. and S, they ſhall there termmate; 
ſo that dividing D, and E. into two equal parts, 
and ſetting one of theſe parts from D. to 4. upon 
the Line of the middle of the Conurtazn, join after 
that M7, E. and M.F. and you ſhall have the Swat 
low*s Tail, _” 

For the Prief*s Boymer N, after you have drawn 
the Sides, and made the re-entring Angle, as above, 
you ſhall divide the Lines 2M. E. and A, F. exactly 
in the z-:4dle at O, and P. and ſetting off one of its 
parts from D. to Z. then joining E. O, Q. P.#F. 
you ſhall have the Head of the Prieſts Bonnet. The 
great Szdes E.T, and 7. VF. terminate upon the 


 Counterſcarp of the Hirk, if there bs any belong- 


Ing to it. Their 
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Their Ramparts , Parapets, Mouſe-ways, Moats, 
Covert -ways and Slopings are made as in the Forts 
preceding. 


OBSERVATION 


Theſe Fort; were invented to enchſe the Sources 
of Springs, Churches, commanding Places, and the 


like, which only extend in breadth, the l/s of 


which may prove a great prejudice to the Inhabi- 
tants, and annoy the Defences of the Town. And 
both theſe and the preceding Works are rais'd ac- 
cording as the Ground will bear, and not accord- 
ing to any certain meaſures, with this farther Re- 
inark, That they ought to be commanded by thoſe Plas 
ces that are neareft the Body of the Gariſon. 


The Raiſing of Crown-works, 


If the Crown-work Is to be ſet before the Cour 
tain, then it is rai?d by prolonging the Centre 
Line,which paſles through the 2:4dle of the Crown, 
the /:gth at moſt of one 11de and an half of the 
Polygon from 4. to P., then at the imyard of the 
entring Angle of the Counterſcarp C, and at the 
Diſtance C. B, meke the Arch of a Circle D. B, E. 
then place upon it on the each {ide of B, the /exgrh 
of the Courtain, anda Demigorge 1n F. and G. then 
draw the /#rs:t Lines F. B, and B, G. from one 
Punt to the other, fo have you the exterior Polygons 
of the Crows. Then draw the Lines, or great 
Sides of the Cr54 from the Angles of the Flanks 
K. and Z. belonging to the main Horrificati,9, and 
that fo as to :tcrm/mite upon the Commer ſ carps at the 
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(or). 
Points H. and 1, afterwards divide the Line B. F* 
into 3 equal parts, and place one of theſe parts 
from B. to 4, and from F. to LT, and from G, 
to N, upon the Jong ſides , that you may have 
room to draw the inner Polygons  L; M4. and 


To deſign the Demi-Baſt02is, which have always 
their Gorges equal to their 'Capitals, take F. L. 
and place L, in O, and N. in P. upon the- inner. 
Polygons for the Gorges, For the Demigorge of 
the Baſfions Mi, X., and M.Y. they are made ofthe 
5th part of A. T, then from the Extremes of the 
Capitals F, B. G. draw the Defences , containing 
one third of the Courram, BO. BP, and & 
Y. and F. X. and at the Po;wi O. with a Line of 
Chords or Semicircle ,, make the Angle X, O. Q.of. 
98 degrees, and mark: out where the Line O, Q. 
cuts the Defence F. X. in.Q. to the end you-may 
have F.@. tor the Face, and ©: O; for the Flank; 
and ſo the Half Baſtion ſhall be finiſhed, as ſhall 
the other allo, obſerving the ſame Rules, © | 


To make the Ba/#;0z, make at the Pojzt X; the 
Angle of the Fark O, X. S, of g8 degrees, to 
mark out upon the Defence B., O. the Face B. & 
and S. X. ſhall be the Flzzk., as well as X. O. the 
Courtain; and ſo continuing the ſame method on the 
ether ſide, the Crows will be compleated 3 adding 
to it the Ramparts , Parapets, Moats, > a 
wn Slopings, as has been directed in the preceding 

ages . ; 9 | 
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OBSERV ATION 


Fhis Fort5fication, by reaſon of its /argeneſs , 1s 
to be preferr?d before all the former by us deſcrt- 
bed, eſpecially if it be to encloſe any Suburb, Con- 
went, Or Palace of conſequence ; and if any Road 
of the City palſes into the Crown, it will be requi- 
ſite to ratſe a-Raveli before the Courtain of the 
Crown-wark, 2s 11 the Plate XIX. 


Fhe Raifng of Crowned Hornworks. Plate 20. 


The HÞr:: being deſign'd,as L have diretted p, 78. 
To make the Cr-»s, take two thirds A. B. of the 
breadt/r of its Head A.'C, or Its exterior Polygon z 
and from the Pojyts 4.. and C, make two Arehes, 
which mult cat themſelves in D. and from the Pons 
D. draw. the Lines D. A. and D.C. which muſt be 
drvided mto 3 equal parts, and at the firſt Points 
on. the ſide of the Half Baſtions 'E, and F. draw 
the two Lines E.G, and F, H, parallel to the Fi- 
ces of the Half Baſtions , which ſhall terminate 
from E, into 7. and from 7. in L. the length 
of E. D,and F.D. then at the Poxut 7, and at the 
Difftance I, E. draw the Arch E, AM. which ſhall 
zerminate in the opening of the Compaſſes from EF. 
in XN, To draw O. N, at the Pojnt N. draw IN. 2. 
below. the Capital of the Half Baſtion to have 
N. X. upon the Comnterſcarp. The ſame is to be 
doe on the other ſide, 7hat'zs, at the Point L. as the 
Centre and the Point alſo of , the Diſtance L, F. 
draw the Arch H. O. upon which reſting the other 
limb 
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CW AL 
lib of the Compaſs from F. to P, you may draw 
the ſide L.,P. and make P. 3, like N..X, 


For the Baſtion, the Capital D. ©. is made of the 
Half of D. E. and the Demigorge D.T. andD.V. 
are made of the $hird pact of D. E. ſo that in 
drawing the Defences Q. E. and Q.F. and making 
at the Point 7, the Angle E. T.R. of g8$ degrees, 
the Interſection of the Line T, R. upon the Defence 
O.E. at the Point R, will produce the Face Q. R. 
and the Flark R.7. then tranſport the Face Q. R. 
upon the other Defence. Q. F. from ©, to $S, and 
you ſhall have the Face @.S. and the Flank S.V. 
and ſo the Baſtion and the Fort will be finiſhed, 
only adding the Ramparts , Parapets, Moats, Co- 
vert-ways , and Slopings, as hereafter directed. 


OBSERVATION. 


Take notice that this Cr9n-work never ought 
to be rais?d very high, to the end that if it ſhould 
be taken by the Be/zegers, they that are behind in 
the Hornwork may command it, and beat of 
the Enemy, when they artempt to lodge irh- 
wh. | 


Obſerve alſo, that the breadrb which we have 
allowed to the 1oars of the preceding Forts, is only 
upon Juppoſiion that the Ground will pert it; For 
we are {omtimes conſ#rain'd to alter our Meaſures 
according to the nature of the Places, which tom- 
times require /arger, ſomtimes /sfſer Meaſures, 
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Of the Raiſing of Square Cittadels, hich are bailt 
upon the Walls of tne City... Plate XXI. 


Where Cities are not yery well inhabited, It 1s 
ſufficient to, raiſe a Square Cirravel, with a Figure 
proper to contain a /all /por of Ground.Frequent- 
ly this /-all Encloſure depends rather upon the ze- 
ceſſity, and. nature of the Ground , than a woluntary 
choice of the Figure : So then the number of Ba- 
{tons being refolv?d upon, and the Centre of the 
Cittadel, which is always to be the Centre of a 
Baſtion from the Cerire D. and the Diffance be- 
tween A. and B, which is two 7hirds of 4, C, the 
Courtain of the place, you are to draw the Circum- 
ference E. H, G, F. which muſt be 4:vided into 4. 
equal parts, to make out the firſt draught of the 
4 ſides E, H.H. G.G.'\F. and T. E. the relt 1s to be 
done as 1s directed,p.39 & 40. which ſhews you how 
to raiſe any Fort. The Baſtions being made, the 
Cittadel will be finiſh'd z The Ramparts , Para-" 
pets, Moats, Covert-ways, and Sloping Parapet be- 
tore the Covert-2ay, and may be made as ſhall be 
direfted: hercalter, | Cn 


OBSERVATION, 

I deſignd this Cirrade/, and the following 
Pentagon . fortif®d after the ancient methods, to the 
end that they who meet with P/azes, where they 
would not willingly alter the Form of the Baſ#ions, 
may be able to build Citradels in thote places ac- 
cording to my Maxims. Note alſo, That the 
 Flanks of the Baſtions of the place which join to 
the 
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the C:ttadel are to be demoliſhed , and their F:ces 
extended directly with their Ramparts, which 
ought to end inſenſibly /oping at the 14o3t of the 
Cittadel, to the end they may command them the 
more eaſily, The Cittadels alſo onght always to 
be rad higher than the City Fortifications , to Ihe 
end they may be able to command them. * 


The Raiſmg of Cittadels ith frve Baſtions, which 
are built upon the Walls of Cities. Plate XXIL. 


When Cres are well-peopled, and that the »a- 
tyre of the Ground will ſuffer it, ?ris uſual tor lay 
the Cttadels towards the open Field, to prevent the 
ruining of the Buildings of the place ; fo then af< 
ter you have agreed upon the 7ber of Baſtions , 
as here for Example upon five to make a Penta- 


gor, 


Divide one Courtain of the City A. B, into 4. 
equal parts, of which 4,C, comprehends 3. This 
Overture being deſign*d at the Point of the Baſtion 
D. draw the Circumference ET. H.G, F, that you 
may have the 5 /;des of the Polygon E.1. I. H. FG. 
G. F. and F. E, putting the Point E, directly where 
the Circur ference cuts the Centre Line of the place, 
which palles through the Poinr D, This will pro- 
duce two Baſfions on the City fide, and three to- 
ward the oper Field, then fortifie this Pentagon as 
is directed Chap. X. | 


This Cztade] will be finiſ'd after the Ramparts, 
Parapets, Moats, Covert-ways, and their {{ ping P. = 
ME rahets 


rapets are compleated, as alſo a Ravel; juſt before 
the Gate, 


OBSERVATION, 


Remember that you are always to throw down 
the Defences of the City on the Cty /ide, tothe end 
that if the I»habitants ſhould happen to revolt , or 
the Enemy to become Maſters of it, they may not 
be able to make any advantage of their own For- 
rifications , eſpecially the Flanks L, and M, which 
mult be 47d, continuing their Faces in a Right 
Line, and ſloping down the Ramparts to the Aeoat 
of the Cztadel, to the end ſhe may be able to com- 
mand the hole City. 

Obſerve moreover, That there may be a great 
ſpace between the oat of the Cittadel, and the 
Houſes of the City; For this ſpace 1s of great im 
portance to prevent any deſigns which the Crizens 
may have upon the Czttadel, as not being able to 
—_— undiſcover?d, or 2without entrenching them- 

elves, 


Of Irregular Fortification, Platg XXII. 


Since molt Czties are of an irrepular Figure, tis 
evident of what preat uſe, or rather nay there 
1s of this part, 1 ſhall comprehend all the matter 
Iriefly, but plainly, in the following Chapters. 


Firſt, Such Figures as have not their $:des and 
fr:gles equa] to one anothgr, are called Trreg«- 
lar, | : 


Now 
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Now forafinuch as the Forms of Towns are {© 
various, and fubjett to ſo many Caſes, their For- 
tification cannot be comprehended under certain 
Raves, neither can the Principles of Regular Ferti- 
fication be exactly obferyed here; It ts therefore 
requiſite that the E.gineer make a Map or Dranght 
of the whole, with all the 7ays, Paſſages, Rivers, 
Pools, Encloſures, and all other matters fit to be 
known, and then conſider what Defizns and Works 
he ſhall think moſt fr and proper for the place. To 
this end let him know, 


7. That the ſame Laws and Maxims for Regu- 
lay Fortifications ſtand and be in force as for the 
Iregzlar ;, and that the nearer an Irrepwlar Figure 
comes to a Regular, the ſtronger and better It Is. 


2. That none of the inward Angles of his 
Figuie be leſs than go degrees; if leſs, then they 
muſt be caged, by making the Poznt the outward 
Poim of a Baſtion, | 


3. That the Angles of the Baſtion be not leſs 
than 60 degrees, 


4. That the Line of Defence, or Side of an 
Irregular Figure, muſt not be more than Muſquer- 
ſhot, | 

. The Side of an Irregular Fignre, which is 
too long for two Baſtions, and tooſhort for three, 
may be fortified with two great Buhwarks. 


6. When the Sd is above 50 Red, there may 
G 4 be 
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be a Ravelin erected between the two Bulwarks,ox 
a flat Bulwark built between, 


7. When an Angle of the Figure is | between 
80 or go degrees, It ought to be fortified with a 
Hormyork. 


S$. All the difference dozens Rerular and f- 
regular,conſiſts in the rectifying the S;des that are 
too ſhort , or too /ovg, and altering the Angles 
that are 299 /rtle, by cutting off from the /exgth 
what 15 700 much, or adding to 1t what Is neceſſary, 
to make-them in their ju/# and zrue Proportions ; AS 
in the Regular. 

More Rules might be given, but there being ſo 
much Varie: Y in this ſort of For? ification, the Engi- 
»eer muſt prattiſe by himſelf, by drawing ſeveral 
Plats of Irregular Places, and fortifze them. And he 
ſhould alſo per:ſe all the Books he can get of this 
Subjett, as Marolos, Fritach, Dogen, Dilichias, Tra- 
wax de Mars, 8c, where he will find Variety 
Examples, which will help to inform his Fancy,and 
re-tifie his Fudgmenrt. 

For the Ralkag the Ramparis , Parapets, and 
other Works, you mult obſerve the ſame Rules,and 
proceed in the ſame Merhed as in the Regular,: and 
no otherwiſe. 

And you may alſo place all or any of the Our- 
works (mentioned in the Regular Fortification ) be- 
fore the Courtain , according to the Rules there 
2iven, only here a greater Jiber ty and /atitude 1s left 
to the 1udgment of 'a $kiltul Artz#7, for the raiſing 
of the Qutorks than in the R Regular ; ; All which 
you may ſee by.the Explanation of the Terms in the 
folio; ing Figure. Plate XAT, - A, ls 
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A, is'a Re alar Baſtion, and here I ſhall give 


one Rule to. find the Capital Line in all Irregular 
Angles, Viz. at.the end of. each Courtain, as at e, d. 
crols an Arch at c.and f,and draw theLine c.a.which 
ſhall be the Capiral Line, which may be about 240 
Feet, a /ittle- more or leſs, and the Gorges may be 
145, OT 150 Feet, or thereabout. 


' B, 1a double Baſtion , that is , upon the Plane 
of the great Baſtion, another Baſtzon is built upon 
it higher: This hath the uſe of a Cavaler , and 
overlooks the Campagne; there may be about 12 
or 18 Feet left between the Paraper of the lower 
Baſtion, and the Foot of the higher Baſtion. 


C. is a Baſtion compoſed, that is, when the two 
znterior Polygons are much unequal, then the Gorges 
will be unequal. 


. D. is a Baſtion deformed, that is, if one of the 
znterior Polygoris be {Oo ſhort, that 1t can have np De- 
m1gorge, 

E, 1s a Plat Baſtion, that is, if the di/#ance from 
the Points of the interior Polygon be double to the 


uſual length. | 


F. is a forked Baſtion, cut off with a Tenaile, 
that is, if the Azgle of the Figure be leſs than 
99 degrees ; and becauſe of ater, or ſome other 
Accident 1t cannot be charged, then you may cut 
Qi the Angle, and join it with a Terailes 


G. is 
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G, is a Baſtion cnt off, that is, ſeparated from 
the Ranepire, ſo that its Gorges are in a Right Line 
with the two Points of the Flanks H. F. 


H. is a Demi-Baſtion; that is, ſuch as have their 
Gorge and Capital equal, and ts #/ak halt of the 


org Co 


I, is a Platform upon an imvard Angle, for the 
placing of great Gans to ſcour the Dzrch. 


L. is a Mount upon Piles for a Corps du Gard , 
with a Parapet like that of the Outworks , Cammone 
proof, neceſſary to hinder the Underſurprizes when 
the Moat Is frozen, 


2M, 1s an indented Line, often uſed upon the Bank 
of the Counterſcarp, or upon a River. 


'N. is a Counter-Guard or Demi-Baſtion, built in 
ſome watry place before the main Baſt70r.. 


O. is a Scillen, or a Tenaile with a Breaſt work 
Placed in the Mor, called alſo a Counter-Gaard. 


P. is a Bonnet, that 1s, an advanced Work like 2 
Rawvelin, lomtimes placed on h;ghGround, ſomtimes 
ON Joy, as In the Figure XXII, 


CHAP. 
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CHAP. XI. 


Of laying down upon the Gronnd any 
of the former Fortifications. 


I, Y OU muſt have a Pl of yout Fort drawn 

npon Paper very large, ſo that upon each 
Line the lengths may be ſet down Reds and Feet, 
and the meaſures of all the Angles particularly ex- 
preſſed, as in Plate XXIV. 


2. Where you extend the Cetre of your For: 
as at 4, there place your I#r«-met, whether 
plain Table, Semicircle, or Theodelite, (if from the 

lace all the Anples can be ſeen ) and from thence 

ſet ont all the Angles of the Centre, according to 
the number of the Sides of your Forr required, 
which, for Example , let it be.a Pentagon, whoſe 
Angles are allo 5, and every Angle 52 degrees, 
then fix an I»ffrument at A, and turning the Sighrs 
to the beginning of the Divifors, draw out the 
Right Line as b, as by Prob, 1, then turnabout the 
Sights 92 degrees, and mark out the Right Line 
a, c, then turn about the _ 72 degrees turther, 
and mark out the Line a. 4, and fo for the reſt. 


3. Meaſure out the /ength of every one of theſe 
Right Lines, as (et down in yonr Draught , as with 
2 Chain divided and ſubdivided into Rods and _ 

rom 
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. from A. to B. and from A. to C. 8c. which ſup. 
poſe to be 68, 52. that 1s, 68 Rod , 5 Foot, and 
2 Tenths of a Foot, as in the. Table, &c, and there 
ſet Stakes at the end of thoſe Meaſures which are 
the Semidiametbrs of the inner Polygons, or diſtance 
from the Centre, which being all faked our, if you 
will examine your 7/74, you -may meaſure round 
about from S:ake to Stake the S:;des of the inner 
Polygons,, which by the firſt 7:ble is 61, 54. that 1s, 
from B, to C, Then from the S:ake C. towards 
the Stakes of B, and D. meaſure'the Gorge Lines 
C. N, and C,P. which 1s 13. 26, and ſet aStake 
at N. and P. for the end of the Courtainm , upon 
which either ſet off a Right Angle, ( that 1s, raiſe 
a Perpendicular Line ) or elle an Ang/e greater than ' 
a Right Angle if required, upon which ſet oft the 
Flank N.O. and P, Q. 11. 13. meaſure out the 
Capital C.G.25. 22.upon the Right Lines extended 
beyond B.C, D. &c.toG, &c, Then draw the;Line 
G.O. and G. 0. fo is one Baſtion finiſhed, do the 
like to the reſt B, F.E. D, and fo 1s your Fort li- 
ned out for the ſecond Linc. 


But 1f there beHouſes or Os/facles 1n the way.,that 
from the Centre all may not be ſeen, then let X. 
and G. repreſent two Stakes on the Ground where 
you intend ſhall be the Heads or Angular Points of 
your Bulwarks, Then placing your I/trument at 
G. Ser off half the Angle of the Polygon 
K.G. A, which in this example of a Pentagon 1s 
54 degrees. Alſo half the Angle of the Bubvark 
#,G.C. which here is 43 degrees, 3o minutes, .and 
in The Line G, A. meaſure the Capitol G, C, let- 
ting a Stake at C. tor the Cerire of the —_— 

che 


Con? 
the like you may do from K. driving a Stake at 
B. the Centre of that Bulwark, Then placing your 
Inſtrument at C, mark a Line on the Ground F.C. 
making with the Zine B.C. an Angle, of 40 de- 
grees, and where it meets with the Z»e'G, F. viz, 
at F. there drive a Sake for the ſhoulder of the 
Bulwark, and from F. let. fall by your I/#rument a 
Line on the Ground F. N, perpendicular to the 
Line B.C, The like you may do from 3B. and L. 
And thus have you the Gorges, Flanks and Faces, 
and Capital, In like fort you may proceed and lay 
down the other Sides of this Pentagon , and ſo of 
any other Figure.  Sundry. other ways might' be 
reſcribed for drawing out a Fort, -bntany one that 
1s acquainted with: Geometrical Menſurations will by 
practice eaſily find them out, F- 


Note, before you break Ground, examine all the 
parts of your Deſign Or Draught which you have 


faked out, by the beſt Rules and Meaſures preſcri- 


bed, and conſider all 4/;gently if time will permit, 
that ſo if any thing may be amended, it may be 
done before you proceed too far. / 


How the Dimenſions and Draught of any Fort may 
be taken and delineated, | 


Upon four accounts the Draught and Dimenſions 
x þ _ already built, ought to be taken and de- 
cribed, | $a | 


1. When a Pattern is to be taken of a Fort, 
to build another like it, | 


2, To 
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.. 2. To fiad out and know what Charges the 
Buildings tay come to, and whether it be ouile as 


It was ordered. | 
3, Toknowif the Fort have its due Defence. 


4- 1n caſe ſome New Works are to be added to 
it, or the Ol Ones mended. 


There are ſeveral ways for doing this, our 4- 
thor direds, 


7. To meaſure the J/eygth of the Face of the 
Bulwark at its Foot outwardly in the Fauſſebray, 
alfo the lepth of the Flank, the Courtain ,, and if 
the Fortification be Repular, it. is not neceſlary to 
meaſure the other Buhvarks, which muſt be dane 
In alt Irregular Fort, except you would knaw whe- 
ther the other Lines be exactly- of the ſame 


length. 


2, The Angle of the Bulwark muſt be taken , 
and the Angle of the Showder by your In#rument, 
as in the foregoing Chapter: Or if in the ide, 
you may meaſure any Ample with your Chain, or 
Rod-Pole, by Prob, 8. or by the Zable of Angles, 
which 1s of very great uſe where I»//ruments can- 
not be. gotten, or mult not be uſed. Thus having 
theſe Dats's, you may delineate it on Paper by any 
of the aforeſaid Rules and Direfions , and if you 
find all the Lines exattly to agree,and join one with 
another all you2d about, until they meet together a- 
gain, you may be ſire that you have taken your Þ 
Angles and Meafures aright. ir : 
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If you would meaſure the P rofile with the Parg- 
et, you muſt meaſure them in the Porss or Gates , 
if ' they be fo built as to 4 the Wall in the 
middle, but in caſe they are not ſo built, you muſt 
put your Quadrant or Inſtrument upon-the utter- 
moſt Pont of the imward height of the Parapet, And 
on the other ſide of the Dzzch, if it be Horizonral, 
or: even ground with the Buhvark, let another 
erect a loug Staff or Pole, on the top of which 
faſten a 9ack or white mark, ſo as that it may ſlide 
up and down as you pleaſe. Then direct your Eye 
towards the Sraf, until the ark comes into your 
fght, which you muſt give wtice of by ſome cer- 
tam ſign, Example : 


Suppole there were twenty Foor fram the 
Ground to the Mark at the Staff , then you 
may conclude that the height of the Bulwark, with 
its Parapet, 1s 20 Foot, Meaſure likewiſe the 7+ 
ard height of the Parapet, with its Foot-bank , 
which is commonly 6 Foot, which ſubſtra&t from the 
29th, and there is 14 Foot for the height of the 
Rampire. The exterior Talu of the Rampire may be 
eaſily found by 3 Sraffs,, of which one is placed 
zpright, one repreſents the Baſis, and the 3d the 
Talu, which form a Re angular Triangle, Then as 
the Perpendicular Staff is to the Horizontal Staff, 
which repreſents the 7alu, ſo is the height of the 
Wall to the Talu, Example ; 


If the upright Saf” be 10 Parts or Feet.,and that 
which repreſents the 7a/u be 5, fay as ro to 5. 10 
15 14 the height of the Wall to 7 Foot Tals. 


To 


+B þ 6 KL 
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To meaſure: the Wall, if the Gate be built 
crooked or bending, 10 that you cannot meaſure at the 
Foot of the Wall, you muſt meaſure the Lergrh of 
the Terraplain with the Foot-bauk, And alſo the 
imvard Talu, if it be not the ſame with the height 
of the all, the ſame way as before directed. 


Likewiſe you muſt meaſure the Baſs of the Parae 


pet, and having added them together, with the out- 
ward Talu of the Rampire, you will have the exa& 
thickneſs of the Wally the breadth of the Ditch, the 
Covert-ay, and the Counterſcarp,' may be ealily mea» 
ſared, by obſerving the precedent ' Inſtructions, 


Of the Uſe of the Table of Angles to a Bale of 30 
Feet. | 


When you would meaſure the Ample of any Field 
or Plot of Ground, as for Example : 

Let the Angle O.X.P. be meaſured in Plate 26. 
Fig. 2. Take any Line, Staff or Stake, and mea- 
ſure from K. to O. 3o of them, and from X. to 
P, 3o. Then at O. andP. fix up two Sticks or 
Stakes, then meaſure with the ſame Staff, Stick or 
Line, the diſtance between O. and P. which ſup- 
pole it be 205 ſeek 20; in the 7able in the Column, 
over which is the word Baſes, and the.number of 
the next Column aniwering to it, is the true num- 
ber of degrees and minutes of the gle ſought, 
VIZ, 40 degrees. 

After the ſame manner, becauſe the diſtance be- 
tween A.O. is 46; theretore the Anple A, K, O. is 
101 degrees, 30 Minutes, as will appear by the 
Table, ON 
SUP* 
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Suppoſe you would lay out an Azple of 100 de» 
orees, 5 minutes, firſt ſtick down two Srakes or 
Sticks at the two ends Or terms of any given Line, 
as 6 minutes, T'hen draw a Line from 2. to &, and 
meaſure out 3o equal parts. Then faſtning your 


Chain, Chord or Line at K. equal in /ength to the 


30 equal parts. And another Chain or Line at mn, 
look into the Table of Angles for roo degrees, 
5 Minutes, and you will find-46 to anſwer to it, ſo 
then cloſe the t2vo Lines, and where ever they meet 
at 3o and 46, as at B, thence draw the Line B. KR. 
ſo is the Argle B. K, M. 1co degrees, 5 minutes, 
as was required, And after the ſame manner may 
any Angle be laid out moſt exatly and expeditiouſly, 
which is of very great uſe where Inſtruments Can- 
not be porter, or muſt not be «ſed. 


Of the New Way of Fartifying Places, according to the 
Sieur Blondel. 


"This Author tells us, That he had made Fortifi- 
cation the buſineſs of his Life ; That he had ſeen 
all the Fortified Places in the World ; And that he 
had diligently obſerved where their frengrh , and 
where their weakneſ5 lay ; That he had ſerved as 
Engineer in many places as they were attacqued, 
ol as they had been defended; That he had 
aſcended from all the Jer, to all the higher Em- 
ployments in Yar, whereby he has known the dif- 
ference between drawing Lines upon Paper, and 
»arking them out upon the Ground, in the preſence 
of the Enemy whoſe Diſcourſe being very ingenious 
_ a I have tranſlated it into Erg/ſh, as fol- 

owetn, 
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in all theſe Occaſions Experience has taught me, 
That the Art of War has not found out ſo many 
ways to defend Towns, as to attacque them, which 
made me make it my b«/7eſ5 for a long time to 1n- 
vent ſome ſort of Fortification which ſhould de- 
prive the Pefeger: of that advantage of ſfrengrh 
which they have by reaſon of their great number 
of Men, and great Gus, and which ſhould give 
the Bejieged ſpace enough to mount more Artillery, 
and an advantage capable to ſupply the ſmall num- 
ber of their Men. 

But in regard that what I have thought upon in 
this Particalar 1s altogether new, I make no queſtic7: 
but that I ſhall 4ra»y upon myſelf the Cerſwre of 
ſeveral perſons. And it 1s alfo as tre, that there 
is nothing more 4azzerozs, than to introduce new 
Inventions contrary to the received Cuſfoms, which 
is the Reaſon that I do not here pretend to give 
any Advice as a certain Rule; they are only my 
plain thoughts, which, however, have ſomthing of 
ſure Ground and Foundation, and which may be uſe- 
ful, if examined, without prejul;ce. 

But to render them the more inte!ip?Lie, we mull 
look back to the firit Prizciples of the Art. 


The firſt Rule therefore of the Ar: is this, that 
all the parts of the place ought to be flank?d. 


The ſecond, that the Line of Defence ought not 
to exceed Muſquet-ſhot, 


The third, that the 2ybole Fortification, and par- 
ticularly that of the Flarks onght to be {rms 
enough to reliit the Ememies Cannon, 
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From theſe three Rules ſpring the three princi- 
pal manners of Fort ifying, called the Falian, the 
French, atid Dutch. 


The Þalians, who were the firſt that began to 
erect Fortifications at the time when Breaches were 
made with C:-ſhot, among other things would 
have it fo, that the Point of their Baſtions ſhould 
neceſſarily - contain a Right Angie, becauſe they 
they rhought their Bulk would the better reſiſt the 
Force of the Artillery, and they made their Demi» 
gorges, and their F/aks of the 6th part of the in- 
ner fide of their Polygon, and perpendicular to 
their Conrtamm, contriving Orillons, and high and 
low Places for the Defence of the Moat. 


| The French, perceiving that the Flanks were 
eaſtly broken down by the Batteries which the Ene- 
mies Were wont to lodge upon the oppoſite Cour- 
terſcarp, thought at firſt it has the beſt way to ſe- 
cure them, by winding them acroſs to the Enemy, 
and making them perpendicular to the Face of the, 
Enemy. But underſtanding the 2eakrefs of the 
oblique Defence, and that it was not ſufficient that a 
Flank ſhonld be cover?d , if it did not alfo itſelf 
diſcover what the Enemy might do inthe A4oar,they 
preſently alter*d that Contrivance, and made their 
Flanks perpendicular to the Courtain, as the Italians 
did, allowing to the fank'd Angle the two thirds 
of that of the Polygon, | 


The 7olanders never heeded whether theic 
flankP?d Angle were acute or no, provided thar it. 
were not fo, that the Pojzr conld not be eaſily i 
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ken down by the Cannon-ſhot: And they made it 
uſually by adding 15 degrees to the half of the 
Angle of the Polygon , and proportioning after« 
ward their Court az, their Face and their Flank, in 
ſuch manner that the Courtain ſhould be the double 
.of the Face , and that the double of the Flank. 
They made it their buſineſs chiefly to allow to their 
Face the molt that poſſibly they can of the F/azk in 
Courtain, without Oriliions or low Places, but only 
a Fauſſebray. - 

This manner of contrivance of ſecond . Flank: 
would be very good, if beſides the inconvenience 
of the oblique Defence, the re-entring Angle of the 
Counterſcarp did not take away froca the Flank the 
ſight of the oppoſite Face, when the oats are of 
a reaſonable breadth, But this defect 1s ſo ordi. 
nary and frequent in Forts, the moſt conſiderable 
which are erected after this manner, that Tam ſur- 
priz*d to find that it has acquir*d ſo great a Repu- 
zation, Win regard it ſeems that the-#/anks are not 
built for any uſe, and that the Faces are not to be 
defended bnt by a /:rtle part of the Courtain, 

But though theſe ways have been vented and 
p14 1n practice by great Men, and that they have 
hitherto had the approbatien of ſuch as ſtydy the 
Defence of ortsS; nevertheleſs the ſmall reſiſtance 
which the beſt of thefe Fortifications have made in 
the laſt Wars, ( and particularly upon the King's 
march ſome few years fince into Flanders, ) has 
made us believe that the knowledge and skill in 


attacquing was infinitely improv?d above that of | 


defending Places, and that ſuppoſing the Courage 


and Induſtry equal, and all other things propor- | 
tionable between the A4failants and Defendants, yet | 
the Þ 
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the condition of the Beſieper is much aboye his that 
is beſieged. *' 


Monſieur Je Pagan diſcourſing upon this very 
Principle, had propos'd a way of Fortification , 
which indeed is infinitely to be preferc*d before 
the common ways,by making the Flanks of a good 
fair Iargeneſs perpendicular to the Lime of Defence, 
and Capable of :hree Batteries one upon another. 
And the Model which appear'd ſome years ſince in 
England, contain*d no more than an caſlie practice 
of his middle way of Furtification, 

But, in my Opinion, he has not drawn out the. 
whole Defence which the diſpoſition of the place 
might allow him; And as I am one who is of 
Opinion, that Forts are loſt for want of Flanks, 
whether they be broken down by the Batteries of 
the Counterſcarps, or whether they be too {mall of 
themſelves, or ſo cloſed up, that they cannot well 
diſcover the Faces of the Baſtions which are oppo- 
ſed againſt them. 

Therefore I thought good to produce a way 
which extremely augments the Grandeur Or Large- 


yeſs of the Flanks and Demigorges, 10 as to make 


ſeveral Batteries thereupon, which entirely diſco- 
vers the Moat; which deprives the Enemy of” the 
means of making his Batteries upon the Counter- 
ſcarp, which as ſtrongly defends the Ourworks as 
the Moats of the Body of the Place, and which 
does not extend the Lize of Defence. 

To this purpoſe I take away a Right Angle from 
that of the Fjg.re,and 1 take thezd part of the Re- 
mainder, which I add to 15 degrees to make my 
diminiſh*d 4»g/e, upon which I draw the Sidcs of 

H 2 my 
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my Tenaille, of which 1 take the half of the one 
part and the other for the Faces of my Baſt ions, 
Then having divided the Exterior Side Into ten 
equal parts, I take ſeven of them , which I carry 


back upon the S;es of my Tenaille to begin at the 


Argle of the Baſtion to make my Lines of Defence, 
of which I joyn the Extremzities by a Right Line, 
which makes my Conrtazs ;, and from the ſame Ex» 
zremities toward thoſe of the oppoſite Faces, I draw 
the Lines of my Flanks , And os my Tenaille bes 
comes fortify*'d with two Faces, two Flanks, and a 
Conrtam. 

By this Contrivance the Flank'd Angle , or the 
Angle of the Baſtion 1n a Square 1s of 60 degrees, 
of 66 in a Pentagon, of 70 10 an Hexagon; and 10 
it augments by little and little in all other Polygons 
to the Right Line, where it 1s of go degrees. 

The Flanking Angle , or the Angle of the Te- 
naille, is inthe Square of 150 degrees, in tlie Per- 
tagon 138. in the Hexegon 120. and fo diminiſhes 
by little and little in all the other Polygors. to the 
Right Line, where It 1s but of go degrees, 

The diminiſh®d 4rple is in the Square but of 15 
degrees, of 21ina | nin; of 25 in an Hexa- 
gon, and it augments by little and little in all the 
other Polygons as {ar as the Right Live, where It. 1s 
of 45 degrees. 

The Angle of the Flank upon the Line of Dex 
fence 1s of 107 degrees, 47 in the Square, xoo de- 
Brees 41 ina Pentagon, 97 degrees 48 in an Hexa- 
go, and it diminiſhes by little and little in all the 
other Polygons to the Right Line, where 1t is but 
ol go degrees, 
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209 1. 
The Angle of the Flank upon the Conrtain , 1s 
of 122 degrees, 47 to the Square; 123. 11 tothe 
Pentagon, 123. 48 to the Hexagon: And it avg- 
ments by little and little in all the other Po/yp-7- 
to the Right Line, where It is of 135 degrees. 
And becauſe I am perſuaded thar the Line f 
Defence onght never to be-larger than 140 Tojſe, 
nor leſs than 120, in fuch Forts as are called R:yal, 
] have for that Reaſon made two Suppoſitions, 
which I call two Ways; of which the firſt, which 
is the grand one, makes its Exterior Side of 200 
Tojſe in all Polygons,which allows through the whole 


' 140 Toiſe for the Line of Defence, And the ſecond 


Way, which is the leſſer, 'makes throughout the 
ſame Exterior Side of 170 Toiſe, which gives little 


_ Jeſs than 120 To/e for the Line of Defence, within 


which Limits I include all that may be fortify'd 
for that a longer Extent of the Exterior Side ren- 
ders, the Defence unprofitable, by reaſon of the too 
reat diſtance of the Flanks; and a leſſer Extent 
iminiſhes the length of the Fl,zks, and augments 
to no purpoſe the number of Baſf;ons, and the 
Expence. | 

In the Great Way, where the Line of Defence 1s 
140 Toiſe, and the Exterior Side 200, 

The F/ank is to the Square 27 Toiſe, 36; to the 
Pentagon, 42; to the Hexagon z, and it augments 
proportionally to the Right Line, where it is of 

0; - 
f The Demigorge 1s to the Square 281 Toiſez 35% 
to the Pentagon; 39 to the Hexagon ;, And it aug- 
ments proportionally to the Right Line, where it 
s of 704, 


: II 4 : The 
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The Courtain to the Square is of 70; Toiſe, 60% 
to the Pentagon, and 54 to the Hexagon, And it 
diminiſhes by little and little in all the other Po- 
I;gons, till it come to nothing at the Right Line. 


In the Leſſer Way, where the Line of Defence 1s 
not above 120 Toiſe, and the Exterior Side 


170, 

[The Flank in a Square 18 23 Toiſe, 31 in a Pen- 
ragon; 35 in an Hexagor z And It augments by little 
and little 1n all the other Polygons, till you come to 
the Right. Line, where It is 60 Toiſe. 

The Demiporge in the Square is 24; Toiſe, 29 IN 
the Pentagon; 32 in the Hexagon; And it aug- 
ments by Jittle and little in all 'the other Polygors 
as far as the Right Line, where it Is of 60 
Toiſe. | 

The Courtain 1s to the S2uare GO Toiſe ;, 52 in 
the Pentagon , 46 in the Hexagonz And it dt- 
miniſhes by little and little in all the other Poly- 
gons, until it come to nothing: at the Right 
Line. 


By which, in thefirſt place you may ſee that this 
Way 1s not much different fram the Durch Way, in 
reference to the flanked Azgle, which is the ſame 
as well in the one as the other to the Square, and 
which differs not in the other Figures, only in this, 
that the enlarging that Azgle goes a little ſwifter 
1n the Dutch Way, where it is {trait to the Dodeca- 
201, than in this where it is no more than 89 de- 
grees, and does not become right, but. at the Ba- 
/Fions upon the Right Line. And theſe differences 
axe of io'ſmall conſequence as to the /frengrh or 

weaks 
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weakneſs of the Point of the Baſtion, that it is not 
worth the while to make ariy ſtir about them ; 


But, on the other ſide, they enlarge in ſuch a man- 


ner the neceſlary parts of the Fortification, that 
we had juſt cauſe to make uſe of this manner, rg- 
ther than of any other : Which may be eaſily un- 
derſtood by the difference of its Parts, which is 
much larger in the Flazks and Demigorges, which 
are the Parts that augment the Defence, than in the 
Faces which diminiſh it z That of the Flanks be» 
ing 42 Toijſe and an half between the Square and 
the Right Line jn the Jarge manner, and 37 Toiſe 
in the leſſer manner; That of the Demigorges of 
71 Toiſe and an half in the large manner , and 
607 1n the lefler manner z whereas on the contrary 
the difference of the Faces is no more than 1 9 Toiſe 
in the large manner, and 16 Tojſe in the leſler, 


As for what may be objetted, That the acute 
Angles of the Point of the Baſtions diminiſh their 
Capaciouſneſs , it is of little importance z ſince 
the difference of the Surface of a Baſtion to a Right 
Angle, and of another to an Angle of 60 degrecs, 
the Faces being equal as well in the one as the 
other, 1s no more than an 8th part, which comes 
inſenſibly to 70 degrees, and ſomwhat more, 


My Flanks are not quite throughout perpendicu- 
lar to the Line of Defence, 'as in the Manners of 
Monſieur de Pagan, for he makes there an Arg/e 


ſomwhat obtuſe upon the firſt Polypons , and the - 


difference of the Perpendicular is no more than of 
i7 degrees, 47 to the Square; 10 degrees, 41 to 
the Pemtagon 3 and 7 degrees, 48 to the Hexagon, 

and 
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and what 1s above 1s inſenſible; ſo that it is fo 
ſmall a thing, that it gives no conſiderable O#/:- 
quity to the Defence, However this difference en- 
larges in ſuch a manner my Demjgorges, then I find 
place in the Square for three Batteries , where I 
could hardly raiſe two if the Angle were always 


Rigte, 


Here I make uſe of all the Arguments which 
Monſieur de Pagan brings againſt thoſe, who fear 
a too great expoling of the Flanks to the Battertes, 
which the Ememies raiſe upon the —_ x 
with this difference only, that he mounts, for the 
moſt part, not above 12 or 13 pleces in his Hanks 
to oppole thoſe of the Enemy, when as 1a certain 
Forts | could oppoſe againſt. the Beſregers in my 
Flanks an hundred or fixſcore Pieces, and never 
leſs than twenty, or five and twenty inthe ſmalleſt 


Forts, Z 


My Demigorges are large enough for three Batie- 
rics One above another, one above, a ſecond 1n the 
middle , and another below in all the Polygors : 
Nay, in the Hexagon, and Forts of more Angles, 
there 1s room enough to raiſe Cavaliers upon the 
[;zings of the Flanks, making ule for that purpoſe 
of the Ear:h thrown up out of the oats. 


ſo that I have 18 or 20 Tuife of cover's Flank 1 
rn2 Squmre for every Bat!:r;, that is to ſay, for 
nine 


(17 Þ 
nine or ten pieces each, and for thirty or two and 
thirty for the three, 


In a Pentagon , 26 Toiſe of length of cover'd 
Flank, that is to ſay, for 13 or 14 pieces for cach 
Battery, and 40 or 45 pleces for the three. 


In an Hexagon, 32 Or 23 Toiſe of Flank cover'd, 
that is to ſay, 16 or 17 pieces for each Battery,, 
and eight and forty or fifty for the three ; beſide 
18 pieces for the Cavalier , which makes ſixty 
cight or ſeventy pieces for the defence of each 
Flank, 
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And ſo in others, enlarging to the Right Line, 
where I have 60 or 61 Tozfe of length in Flank 
Covert, which cannot afford room for thirty , or 
two and thirty pieces in each Battery, and above 
fourſcore and ten pieces for the three, and about 
an hundred or ſtx{core pieces for the whole Flank, 
comprehending the Cavalzer, 


In a Pentagon , Or a Figure of more Angles, I 
draw back my loweſt Battery of the breadth of 
five or {ix-Toife within the Demigorge, to the end 
it may be the better cover'd by the adyanceof the 
Shoulder, which ſerves it inſtead of a ſquare Oril- 
lion. And this drawing back ſerves me to extend 
my Courtains to the Baſtions of Polygons of leve- 
ral ſides, and to allow one to thoſe rhar areupon 
the Right Line, to which I would for the ſame 
reaſon retire my F#laxks within ſide, about 10 or 
12 Toiſe on each ide, to the end I might have 14. 
Or 15 Teiſe of Conrtain, 
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My inner Batteries enlarge- themſelves within. 
ſide , becauſe they are contained between two 
Lines, of which the one is that of the Defence ex- 
tended, and the other runs within-ſide from the 
point of the*Baſf0 oppos'd, and paſles through 
the corner of the Oriliov , which by that means 
gives me room for five or ſix pieces, which lie 
conceal'd under the Shoulder of the Orilhon, which 
the Tralians call the Traytor, and which cannot be 
ſeen by the Connterſcarp, though they diſcover the 
whole face of the Bafion oppos'd, and the inſide 
of the Breach that may be made therein. It 1s al- 
ſo impoſſible to dilmount thoſe Batteries by Sidee 

Shots, by reaſon of the length of the Flank. 


I allow for the Plane of the Batteries of the 
Flank, from 9 to 12 Foot of height the one above 
the other ; That is to ſay, that the Plane of the 
loweſt Battery ſhall not be above the Moat for the 


teatt heighth above 9 Foot, and for the highes? 


heighth not exceeding 12. To the middle Battery, 
for the leaf? height 18 Foot,and at molt not above 
24. And for the top of the Rampart of the Ba- 
/tion, which is the ſame with the Plane of the up- 
permoſt Battery, not leſs than 27 Foor, nor more 
than 36, The Cavalier ought to be rais'd above 
the Plane of the Baſ#icnz to the ſame heighth of 
from 9 to 12 Foot, not comprehending that of 
Its Paraper. 


My Parapets are 3 Tojſe in breadth, fromg to 10 
Foot in herohth above the lo:veſt Batteries, from 6 
£ 7 Foot above the middle with firing holes 
both in the one 2nd the other, and 3 Foot and an 

halt 
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half in reſpeCt of the other Batteries. The breadth 
of the Platforms to the middlemof? Batteries and 
lowermo#t , is no more than from 4 to 5 Tojſes 
without the Pareper. ; 


The diſpoſal of my Baſtions gives me allo this 
advantage, that the oppoſite Faces ſee one another, 
and defend one another athwart a Defence, thruſt- 
ing itlelf far in, and which diſcovers the Back of 
the Breaches, £ 


I makea Haſfmoon or Counterguard at the point 

of each Baſtio, and parallel to its Faces of ſolid 
Maſon's>IWork without Earth , and counterfnin'd 
quite thorough , 3 Toiſe and an half, or 4 Toe 
broad at moſt, that is to ſay, of 6 or 8 Foot of 
Parapet, and 12 Or 15 Foot of Rampart. 


| This Counterguard ſerves me principally to de- 
prive the Counterſcarp of the ſight of the Batterzes 
of the oppoſed Flank, and its want of 7hickneſs , is 
to hinder the Ezemy from planting his Caen upon 
it in caſe of forcing it; which is much better, than 
to make a great 7raverſe in the Moat , by conti- 
nuing the Capital Line of each Baſtion, becaule this 
does not hinder the liberty of the 4oar, works 
_ the ſame effect as the 7raverſe for the ſecurity of 
its Flanks, and ſerves of itſelf to defend 
itlelf. 


1 raiſe another 7alfmon in the midſt of the 


Courtain , Which covers entirely the Shoulders or 
Orillions of the Baſizons. And for the Defence of 
the Moat, I take in the Face of” the Baition 10 
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much room as may ſee it, where Imake a low Bat- 
zery of five or fix pieces, and another behind that 
within-ſide about the height of the Paroper of the 
Fort, : The Plane of the Jo Battery ſhall be level 
with that of the 1iddlemoft of the Flank, that is 
to ſay, from 18 to 24 Foot high above the bot- 
tom of the Aoar. And 1n regard its Paraper is 6 
or - Foot high, the heighth withour-ſide ſhall be 
from 25 to 32 Foot high; which ſuffices to re- 
move all fear, leſt- the Face of the Baſtion ſhould 
be too much weakned in that part. 


This Halfmoon ſerves me alſo to defend the 
Mar of the Counter-guard, and I take 1n its Face 
all that can expoſe it to view, where I contirne 
. TiO Batteries, the one above, the other below, in 
the ſame manner as in that of the Bz/#:o7-, I allow 
for Platform to this Halfmoon no more than 1s ne- 
ceflary for, the Recoyle of the Guns of the Batte- 
ries, and I leave the remainder. of the 7/7de all 
void, for the more eafite making Commtermines in 
the Rampart, and to take away from the Enemy 
_ means of /oging upon it after they have for- 
CEU It. 


In the re-entring Angles of the Counterſcarp be- 
tween the Counterguards and the Haifmon, I place 
little 3450ns of a reafonavic of ſolid Maſons 
work, and like to that of the Counterguards them- 
ſelves ; which I do, to prevent the #/:»2s of my 
- = from being ſeen a:45:247 any part of the 
Field. 


And becauſe it is in this 14oat that the greateſt 
. Defence 
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Defence ought to be made, I make it here the hoſe 
breadrh of my Flank, for the lodging.the Counter- 
guards, and their Moat therein, proportioning the 
largeneſs both of the one and the other, in ſuch 
a manner, that there may remain ſufficient for the 
great Moat. And to the end it may be ſeen by all 
the Flanks, ] draw Lines from the Angles of the 
Shoulder to the Point of the: oppoſite Baſt ions, which 
determine the re-entring Amgles of my Half-qnoons, 
ſo that they are no Impediment to the De- 
fence, | 


I alſo make a Cunett in my great Moat, whichl 
cauſe to run round about of the breadth of from 
7 to 8 7oiſe, diſtant 5 or 6 Tozſe irom the Conm 
terſcarp, that it may not be eafie for the Enemy to 
fill it with the hole of their defcent into the Dzke, 
leaving the reſt ar the Foot of the Afar for the 


making of Rerrenchments and Lodgiigs, and to diſ- 


pute the paſlage with the Enemy, It alſo ſerves 
me to guard me irom any Afar that may be fear?d 
on the fide of the low Flanks, which ſeem to be 
inacceſſible, Ana for the. more ſecurity, you need 
no more than continue the 72! that ſurrounds the 
Place to the thickneſs of two Foot through the 
whole Flank , and as high as the reſt , and this 
Wall way be beaten down as occaſion requires, 


Morcover, I ſee nothing that ſhould hinder me 
from making another narrower Cure:t in the Afoat s 
of the Ourworks, if they are 100r 12 Tozſes broad, 
eſpecially in thoſe parts where. they have contri- 
ved the low Batteries In the Faces of the Halfmoons, 


I alfo raiſe Coffres and Capormnicrs in all the putting 


forth 


mute; 
fo _— hntomt. Wee goo rite bay | hh y # axpnidsr . 
vg "OR ww TXT mais a es... * "FX 


a he ' —  — ——— —_— 
—_ kc *. - * = ? % wo 
_ - — -%z mg = ay mg in erm —— : mm og tem __ 
Ee. ee. a en > 
” ” ' » A_— 
bl "* Foes o = 


( 112 ) 
forth and re-entring Angles of rhe Cunetts to defend 


the Faces, and to be near the Paſſages which the 
Enemy may attempt under-ground. 


I leave beyond the Counterſcarp of the Works 
without a Coridor of from 7 to 8 Tojſe large co- 
ver'd with its Ba»kets and its Eſplanade, or levePd 
ay, allowing, 1f you pleaſe, juttings out withouts 
fide, ty the re-entring Angles of the Counterſcarp, 
| for the taking up of Ground, and contriving the 
more ſpacious places of Arms. 


Thus I do not ſee any part of my Fortification 
which may not be ſeen by at leaſt 3 or 4 others : 
Nor do I know that hitherto there has been pro- 
Poſed any other manner which allows ſo much room 
for the Fire of the Defence, and gives ſo many Im- 
pediments to that of the Aſſailants. 


Which, in my Opinion, is all that can be deſir'd 
ina Engeneev, to whom it is not juſt to im- 
{pute what ſhall fall out unfortunate in a Stege , 
through the ignorance or death of the Solas. 
through the ſmall Number or Cowardice of the 
Soldiers, through Mutiny, or Want of Viftuals, or 
Ammunition, or other AMisortunes, which are uſu- 
ally the Loſs of Places. 


If you think 1t f:::ng to defend Yourſelf againſt 
Mines and Blowings up, make uſe of what Mr. Pa- 
gan propoſes in his Baffions, which is to allow a 
little more breadth to the Faces of the Baſtions, 
and there to make fecond Ramparts within-fide ſe- 
parated from the firſt by a 427, which cannot but 
be a very good. way. L could 
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I could alfo make it appear, that this Fortifica- 
z;on might be inffnitely augmented by the Mulri- 
' plication of the Outworks, and by ſeyeral Advau- 
oy” which it 1s capable to receivEwithin-ſide z 
That in fuch places, whoſe Gorges are very wide, 
you may retrench tlie length of their Faces towards 
the Shoulders, and by this meats conſiderably Ex- 
tend the Flanks, which, upon the Right Line, with- 
out altering any thing of the other parts, might 
be enjarg'd to that degree, as to contain above 


200 pleces of Camon for the defence of the Moat 


which 1s oppoſite to them. That this Fortification 
alſo might be applied to all ſorts of Figures, Regus 
lar or Irregular, That ſuch Places dtready fortify*d; 
according to- other ways , might be eaſily redu- 
ced to this, without changing the. Fzces of the 
Baſtions, or the Works without , provided always 
that they have a ſecond Flank, or a Courtain. A 
thouſand other things could Imake appear of this 
Nature , which I omit , as having propos'd tg 
myſelf in this Diſcourſe, to give the Explication © 
my Way and Manner the moſt plainly and ſuccinily 
that poſſibly I could. | 
Many Men will be ready to oppoſe againſt this 
Invention , many Difficulties, as the Vaſtneſs af 
the Expence, the Number of Artillery and Cane 
neers, the Largeneſs of the 1foats, the great quans- 
tity of Earth which is requiſite to be taken out, 
and the difference between this Forrification and all 
others that have been in uſe : They will alſo ob- 
ject the neceſſity of demoliſhing the ancient Works, 
and many other things of this Nature: 
But my deſign is not here to combat theſe con 
traryOpinions , the Queſtion is only to Know, 
EE whethes 
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whether this manner of For:ification be better than 
any of the other ? To which if any one ſhall ſay, 
That it is noge or my Invention,let him do me the 
kindneſs:to {Mew me any former Examples. The 
new Fortification of Mayence 1s the only Fortification 
that ſeems to reſemble mine, but when you have 
diligently examin*d 1t , you will figd them to be 
two different things, 4 

I have added to this Diſcourſe ſome deſigns, the 
better to facilitate the underſtanding of what I have 
faid ; Of which the firſt Draughr is, to teach yay 
the practice upon all forts of Angles of Polygon 
given, The ſecond 1s , to: ſhew . you how eaſe 
it is to. reduce all places already fortify?d to this 
method, provided they have a ſecond Flank with- 
out any alteration either of the Faces: of the .Ba- 
ſfions, in the Aoats, or the Works without. The 
third is part of four ſeveral Pelygons fortify?d ac- 
cording to this method, - wherein the points of 
F the Fortification are 'exattly ſet down, The laſt 
is the Plane of the City of Dunkirk , upon which [ 
bave put another acccrding to my method, that by 
comparing the one with the other , you may the 
more calily apprehend which is the beſt. Plare 
"XXVii, XXVILL, XxIX, 


The New Manner of FORTIFICATION, 
By the Sieur Blondel. Plate xxyiil, Fig. 1,2. 


Suppole you were to tortifie the Angle Q. A. 3, 
of which the Sides A. Q. and 4, B. are equal, 
From the Centre A, at whatloever diſtance it be, 

65 4, R. let the Circle R, 2, Z. be drawn, cut- 


 Tng the Sides at R, and Z. wherein from the Point 


R. dra 
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R. dftaw the Right Line R. 2. equal to the Ra 7ims 
A.R. to the end that the Arch R.2. may be of 60 
degrees: To the half of which let ghe Arch 2. 4. 
be made equal, which will be done by the means 
of 3o degrees, and the entire Arch R. 4. of, 90 
degrees. And then dividing the Arch 2. 4. equally 
into two parts at the Point z. the Arch 3, 4. will 
be of 15 degrees, Then tne Arch 4 Z. ( which 
is the Remainder of the 4»p/e propos'd , from 
which you have taken one Right Angle ) may be 
divided into 3 equal parts at the Pozzts 5. and 6. 
And taking the Arch 3, 5. ( which is made of the 
Arch 3, 4. of 15 degrees,and the Arch 4, 5. which 
1s the 3d part of the Arch 4 Z. carry it back from 
the Points R, and Z, upon the Circumference of the 
Circle to the Points Y., and 7, and from the Points 
P. and O. to the Poznts V, and S. fo that every one 
of the Arches R,Y. Z.7. P.V. O. S. may be equal 
to the Arch 3.5. At length through the Points 7. 
and 4. from the Point 4. and through Y. and, 
from the Points Q. and B, you muſt draw the Righs 
Lines A.Y. X. Q.V.L, A.7.K. B.S.L. which 
cutting themſelves reſpeCtively at the Points 8. and 
G, will make the Tenazilles. A, 8. Q. A.G. B. every 
one of the S;des of which muſt be equally cut in- 
to two parts, at the Pojuts N, T. C. D. which 
will zer97inate the length of the Faces of the Ba- 
fions A.N, Q.7;: A,C. B.D. Afﬀer which you 
need no more than divide one of the $;des of the 
Angle, as A. Q. into two equal parts, and take 
ſeven of them as from the Point Q. to R, which 
you are to bring back upon the prolong'd $:es 
of the Ternaille, as from the Poixz Q. to F. from 


A, to 34. and F. and from B. to F, to have the 
I 2 lenzrh 
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length of the Lines of Defence A.M. 4, F. Q.F, 
B.E, and laſt of all join the Points 1 4, F. E, 
and I. N. M.7. E,C. F.D. to have by that means 
the Right Lines 7, 34, F, E, for Courtains. The 
Right Lines F. N. M.T. E. C, F. D, for the 
Flanks; and the Right Lines 4,C. A,N, Q.T, 
B.D. for the Faces of the Baſtions. 


How to apply the new manner of Fortification of 
Places 2vhich have a ſecond Flank, without alterin 
any thing either in the Faces of the Baſtions, in the 
Moats, or Outworks. Plate Xxviil. Fig. 3. 


Suppoſe a Tenaille fortify?d after the Dutch man- 
ner, of which the Faces of the Baſtions are A, C. 
B.D. the Flanks C. F. D. E,and the Courtain FE. 
the Counterſcarp N.O. P. and the Halfmoon K. L, 
O. 2, where the Point O, which makes the re-en. 
tring Angle of the Counterſcarp, takes away from 
the Right Flank the ſight of the Face of the Ba- 
ſtion, which it ought to defend according to the 
maſt ordinary and worſt way of Fortification. To 
reduceit to the new way, you have no more to do 
than to continue the Lines of the Faces of the Ba- 
ſtions beyond the flanking Angle G. as 4. C. F.and: 
B. D. H. then from the Point 4. upon B. H. and 
irom the Point B. upon A, F. to draw the Perpen- 
diculars C, FH. D, F. which will be the Flanks, and 
H,F. the Courtain of the new Forrification z where- 
19 there 1s nothing alter*d neither as to the Faces, 
the Moat, nor the Ourw0rks. The Lines of the 
Points mark out the Detaile of the Parts, as well 
for the Batteries of the Flanks, the Baſtions,and the 


Half1oons, as tor the Conntergnards and Lunettes. 
Tv; 
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The making of Ramparts, Parapets, Ports and Moats, 
Plate XXIV. 


The Rampart is to be deſign'd upon a piece of 
Paper, with proper Figures. Take then with 
your Compaſles the half of the Demigorge A. B. 
and if you intend to repreſent upon the Rampar: 
tie Parapers, and Little Banks, then it is requiſite 
that you make 3B, X, the length of the Fark, to 
the end you may determine in the inſide of the 
Figure, the Rampart by the Line F.G. parallel to 
the Polygon A, $. which is done after this man- 
ner : | 
Place your Ruler upon the ſide of the Polygor 
A.-S, and then your Compaſſes being open, with 
one Leg draw along by the Ruler, and with the 
other Line mark F.G, which is to be the Ram 
part, which being continued quite through the in- 
ſide, the Figure will give the Baſis, or Breadth re- 
quir*d of the Foot of the Rampart , which upon 
the Ground will be from 12 to 15 Fathom. 


For the Parapet 7. L, we take with the Com- 
paſs tlie 15th part of the Fark, to make within 
ide of the place a Parallel to the Faces , Flanks, 
and Courtains, Upon the Ground it wall take up 
in breadth from three to four Fathom. 


The Little Bank is alſo made within ſide of the 
Place parallel, and as near as may be to the Para- - 
pet, The Gates or Ports are mark?d in the middle 
of the Conrtains, from about 8 to 10 Feet in 


Breadth, and a wpoden Bridge over the Ditch, 
Es | E- with 
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with Gates and Draw-Bridges in ſeveral parts 
thereof, 2 


For the Moat, the Lines being drawn from the 
Centre, being prolong?d beyond the Courtains and 
the Baſtions, we take the breadth of the Flank 
C. O. then from the Point Az. or flanqued Angle, 
make the Arch N. drawing from O. the ſhoulder 
of the oppoſite Baſtion, the Line O. R, through 
the top of the Arch N, obſerving that this Line 
O. R. does cut the Capital Line prolong*d to the 
Point S, and the Line which paſſes through the 
middle of the Courtain at the Point P. then carry 
on the diſtance of the middle of the ConrtainT.P. 
to the middle of all the other Courtazns in Y, the 
diſtance of the Capital 24. 0. prolong'd, beyond 
ail the Capitals in Z, Then laſtly, join Y. Z. and 
io you ſhall have the oat and the Counterſcarp 
- Ne; YE - i 


OBSERFATION. 


The meaſires which I here ſet down, are bigger 
than they ought to be, to the end you may the 
better diſcern the Rymparts, Parapets, Little Banks 
and 2M-ars, But when you would mark them out 
vpon tae Ground, you may take their juſt meaſures 
up0:: the Outlines of the Figure, which will al- 
iow, as here, the Rampart to be 12 Fathom broad, 
the Paraper 18 Foot, the Little Bank three Foot, 
and the A7oat 23 Fathom. 


This Sc#;ez ſhould have followed in Page 6g. 
after Plate xi, | 
CHAP, 
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CHAP. XII. 


The Offenſive Part of Fortifecation , 
ſhews how to beſtege and take a for- 
tified Place, and conſiſts chiefly in 
theſe following Parts. Plate xxxi. 


1, FT N forming and ordering the Camp and Quar- 
ters, alſo in the defence and diviſion of the 

Camp. *« | 

2, In the inward and outward Works of the 
Cap, which are Forts, Redoubis, Stars, Trenches, 

"\M 

3. In the Batteries, Approaches, Saps, Galleries, 
Mes, Breaches, Aſſaults, &c. All which are re- 
preſented in Plate xxx. 


A, is the Profile or Senographie of a Place or 
Town. 

B, is the Freize or ſeveral pieces of Hoed faft- 
ned under the Paraper. 

C, is the Ladders or Eſcalade, 

D, is the Breach, 

E. 1s the dome, 

F, is the Paliſadoes, 

G, is the Sap. 

H, the Attaque, 

1. is the Trenches of the A pproaches. 


K. is the Line of Communication, 9 Boyaux. 
I 4 L. Is 
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L. is a Redoubt for the Defence and Conſerva- 
tion of the Approaches. 

M. is a high Battery. 

N. is a Battery made-up of Earth, 

O. is a Battery of Gabions P. | 

O. is the Line of Contravallation, 

R: is Chanus-Traps, Crow- Feet, Or Calthrops, 

S. Chandileers, | 

T. Fagots in a Chandler, 

LV. Gabions. | 

Y. Corbeiles, Or Baskets of Earth, 

Z, Gallery. 


1. A Fence made of Paliſadoes. 2, Piles or Pa- 
liſadoes. 3. Horſe de Freeze, OF Turnpikess 4, Bar- 
ricade, 5, Sauciſſon, 6. The Camp. 7, The Bar. 
raques for the Cavallerie, 8, Hutts for the Infantry. 
9. The Park of Artillery, 10, The Texts for the 
Proviſions and Stores, 11. Place of the Arms. 
12. The Corps de Gard, 13, The Quarter for the 
King Or General, 14. The Line of Circumoallation.15. 
is an Eſtoile, 16. a Demi-Baſtion, 17.2 Cemiſe, 18. 4 
Redoubt, 19. a Vedetter, or Horſe Sentinel. 20, Man» 
telets. 21, Sacks of Earth, 


Of Beſieging Towns. 


There are ten ACts proper for a Siege: x, Block- 
ing up the Town, 2. The diſpoſmg of the Camp or 
Quarters, 3. Circumvallation and Contravallation, 
4. The opening of the Trenches, 5, The carrying on of 
the Lines of A ——_ 6. The Batteries for great 
Guns. 7. The Line of Communication. 8, The Sap. 
9. The Gallery, And 10, the Mine, All which I ſhall 
brieilp, but diſtigctly explain, Is Blocks 
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x. Blocking up a Town, is when the Beſiepers 
take care to Np all ways and paſlages , and all 
Intelligence that may be ſent into or out of the 
Town Or Fort that is attacked. | 


: the Camp @«nd Quarters. 


2. As ſoon as the place is blocked up, 
and all the Army, Baggage , Proviſions of 
War , and the Artillery are arrived , then 
the Camp is formed out. And here is to be 
well conſidered the condition and ſituation of the 
place, how the Quarters as well for the Cavalry as 
Iifantry may be diſtributed, and how beſt ſecured 
with ſufficient Trenches, Batteries , Redoubts, and 
ether Works neceſſary ; more particularly mult be 
gonſidered theſe Circumſtances. | 

1. Hills and other high places near a Camp, 
which muſt be ſecured by ſtrong works, or by a 
detachment of So/djers, or elſe altogether a- 
voided, 

2. The Camp muſt be above Cannmmn-ſhot from 
the Town, har the Enemies Guns may doit no 
damage. 

3. If the Camp muſt be formed in a lowplace, 
oreat cgre muſt be taken, and it muſt be well 
viewed, whether it may not be overflowed and 
drowned, | 

4. If it happens that the Camp mult be near 
a Wood, then the Food muſt be included in the 
Trenches, or elſe deſtroyed and burnt up. 

5, That if the place ſtands upon a River, 


there muſt be a detachement made of one part of . 


the Army to take its Quarters on the other {ide 
with Bridges of Communication well _ 
ry ” 6 nl 
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6, That all Poxrs and Paſſages which lead to.or 
from the Camp, muſt be well fortified , and ſu - 
ciently ſecured and guarded. 


Of the Lines of Contravallation and Circumroallation. 
Plate xxx11l, 


After the Camp is formed , the next thing 1s 
to chuſe a fir place to begin the Line of Contravale 
lation, called, Breaking of Ground, which is to be 
choſen beyond Muſquer or Falcon-ſhot from the 
Town. This' Lzze, if the Gariſon be ſtrong, and 
well ſtored with Men, is carried round about the 
Town to keep them in, and hinder the Sallies 
from hurting the Beſtegers, And if the Enemy have 


Armies near that may endeavor to raiſe the Siege 
before the Town can be taken, then there muſt be. 


made another Line further into the Campagne , 
which 1s called, The Line of Circumvallation, The 
better to perform this, the Þginmeers ſhall go round 
the place, and well obſerve the Ground by which 
they are to draw the Line, taking a Draught of the 
circumjacent Ground, obſerving all the Hills, Heights, 
L-llies, Rivers, Churches, and whatloever may lerve 
ſor Lodgings as well for Horſe as Foor, or what- 
ſoever may ſerve {or places of Covert, The Ingi- 
neers having preſented the Draught to the General, 
and having concluded which way the Line of Cir- 
er%allation 18 to be made, it muſt be marked out 
with Piquets and Chords, The Breadth about 10 
Or 12 Fcot, and 4, 5, or 6 Foot deep, Upon this 
Line, within Muſquct-ſhor, or 750 Foot one from 
another, are to be placed Redouvrs, Long Squares, 
with Tenailles , Trqangles, Ravelins, Half- Moons , 
Half-Baſttons, Star-Works, Field-Skonces, and _ 

orts 
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Forts with Ramparts, whoſe Baſis may be ſome $8 
or 10 Foot thick. The interior height of the 
Parapet 6 Foot, the exterior 5 Foot, The Ban- 

et 3 Foot broad , and 12 high. Theſe. Works 
indeed are various, and are made according tothe 
Circumſtances of the Place, the Strength of the 
Enemy, and Danger of the Army. 


This Line of Circumvallation is to be carried 
round the Camp, encloſing Ground enough for all 
the Army to lodge in; And the _ of the 
General, and other great Commanders, are to be 
placed round about, ſo as they * may conveniently 


relieve each other. And theſe Lines of Contravals }.. 


lation and Circumvallation, with their ſeveral afore- 
ſaid Works, being, by the I-gineer deſigned and 
marked out in fir diſtances, every Regiment ſhall 
work at them in their reſpective Quarters, 


Of opening the Trenches, 


The place for opening of the Trenches, that is, 
the beginning of the Lines of Approaches appointed 
out , which may be about 1000 or 12000 Foot 
from the Town, There ought firſt to be built a 
Redoubt or Battery of Guns well flanked and de- 
fended, to keep or divert the Ememy from firing 
into the Trexches,which Line is carried on oblique» 
ly, ſo that no Shot can be made out of any work 
of the Town that may ſcour the Trenches, with 3 
or 4 Turnings you may approach to the Counter- 
ſearp, Bank or Glas, at- the end of each Turn- 
ing there mnſt be a Redovht built for Guards, the 
width of thele Trenches may be 12 or 14 Foot ws 
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the top, the depth 4 Foot, ſo that the Depth and 
Bank made of the Earth thrown out, may be a 
good and fafe Covert for the Soldiers, and may be 
6 or $ Foot at the bottom; with 2 or 3 Steps to 
get up to the Breaſt2york, but deeper and wider 
as you come nearer to the Town: But if the 
Ground be Rocky or Marſhy with Bogs, then there 
muſt be provided abundance of Hurdles, Babions, 
or Canon Baskets and Bavins, to make great 
Eſpaulments well flanked, to cover the Soldiers from 
the Enemies Cannon, The Regiments which are 
to open the Trenches, and beat back the Sallzes of 
the Enemies, make their Detachements before they 
draw out of their Camps, and provide the number 
of Labourers that the Ingineers have requir?d, with 
Officers to lead them, As ſoon as the day ends,the 
Soldiers commanded to work begin to dig and caſt 
up Earth, and others bring Fagots and other Ne- 
ceſſaries; and thoſe that are appointed for De- 
fence of the Works, lay themſelves on their Bel- 
lies ſome paces beyond the Counterſcarp , and as 
ſoon as Day breaks, that Officer commands all to 
draw back into the Trenches. 


. 


Of the carrying on the Lmes of Approaches and 

Batteries. ' 

1, The Inpginceers muſt be ſure to be provided 
with Piles or Paliſadoes made of Wood , about z 
Inches,or little leſs, in Diameter 5 or 6 Foot high, 
wrought round, plated or ſhod with 10» at the 
Points, and having 2 or 3 great [ro Nails driven 
through them towards the Head 8 or 9 Inches 

long, as Nr. I. M,N. Plate XXx1, — 
2. With 
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2, With Turn-pikes, or Spars of x2 or 14 
Foot long, and about 6 Inches Diameter , having 
6 Sides bored with Holes one right under another, 
on each ſide about 6 Inches diſtant one from 'the 
other; the Pickers that are driven into the Holes 
are 5 Or 6 Foot long, pointed with Troz at both 
ends , and well faſtned into the Holes. Theſe 
are of great uſe to ſtop the Enemy in the 
Breaches. 

F, » Barricadoes, that is, a Fence made of Pal;- 
ſadoes, 

4. Candileers, that is, a Frame to lay Fagots or 
Long Bruſhnvood in. 

5. AAantelets, or Blinds made of Boards or 
Long Planks , and filled with Earth 4 or 5 Foot 
high, 1 Foot and an half thick, 1, 2, or 3Rod 
long, which are moveable for to ſhelter the Muſe 
queteers and the Workmen. 

6. Gabions, Or Cannon-=Basckets, which ought to 


be z or 4 Foot diameter, and 5 or 6 Foot high, fi 


led with Earth well rammed down. 

7, Crow-Feet, Chamus Traps, or Calthrops, which 
are four pointed Trozs, one Point always up- 
wards. P 

8. Mucket-Baskets, or ſmaller Gabions about a 
Foot and an half high, 8 or 10 Inches at the bot- 
tom, - and a Foot at the top diameter, and are 
uſuslly placed upon Low Breaffworks, or when the 
Great Work is Þeaten down. 

9, Canvas Bags of Earth about a Foot in dig 
meter, and a Foot and half in /ength, to be laid 
upon the Parapers, or on the edges of Retrench- 
Ments, 
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- xo, Beetles of all ſorts, to drive Piles or Pal- 

ſadves with into the Ground. W- 
11, Gizs and Drags for lifting up and ſhifting 

Gu1s. 

12. Shovels, Spades , Pickaxes, Wheel»=Barrows, 

.Hand-Barrovs, Rammers, 

' 13+. Mortar=pieces, great and leſier, with Gra- 

1adoe-ſhells, and all Materials. belonging to them, 

Hand-Granadoes fitted with Fuzes, 


Of thy Line of Communication. 


. . When the Trenches are brought to the Foot of 
the Counterſcarp Bank, then there ought to be 
made a Ze f Communication betwixt the two Or 
more Approaches that were carried on at one time. 
This Trench 1s to be filled with Afuſqueteers, who 
are continually day and night to hinder the Ene- 
=y from ſhewing their Heads above the Rampire, 
while the Cans are beating down the Parapets, 
and levelling the Forks. | 


Of the Line called the Sapp. 


This is a deep Trench or long Chenel direted 
to that part of the For:zfication which is deſigned 
for the Mine, which is commonly one of the Faces 
of the Bulwark, | 

When you can no longer draw your Trexches 
obliquely, there is cut a ſtrait deep Trench, or long 
Chanel called the Sapp , through the Out-Breaſt- 
work direCtly to that part ofthe For:ification which 
is deſigned for the Mine and Atrack, which 1s 
| y comms 


4 ry 
commonly at the- end of the Faces of the Buf- 
gwark, 

This Chanel or Trench is made deeper than 
the reſt of: the Approaches, and is covered abpve 
with Boughs, Hydes, or other neceſſary matter, to 
keep the Pioneers from. the ſight of the Be» 


ſeegers. 


Of the filling up of the Ditch, and carrying over the 
Gallery, | h 


The Sapp being advanced through the Our- 
Breaſt-work and Covert-wey unto the Moat , then 
great ſtore of P;oxcers muſt be employed to carry 
Earth, Fagots,Stones, &C, in Wheelbarrows, or other- 
wiſe night and day to fill up the Aoar. 

The wrt 1s to be raiſed on that fide which 

ceſpects the Enemies Courtain and oppoſite Flank, 
and ſo to be wrought and carrie4 on with ſuch a, 
. breadth, that the Galery may be conveniently ſes 
upon it , the upper part of which muſt be wel 
fortified :againſt Fire, by being covered with a 
Foot and an half of Earth, Theſe Galleries ars 
gnade of Frames of Timber ſome 8 or 10 Feet 
wide, and the height g Foot. And that ſide re- 
ſpecting the Enemies Flank muſt be double 
planked, or Chandeleers and Fagots may be planted 
to ſave the Pioneers, 

Theſe Frames are to ſtand 6 or 7 Foot one from 
another, till the Galeries reach to the Foot of th 
Bulwark. Ja the uniyerſal affair of a Szege, there 1s 
aot any Enterprize more dangerous than this. 
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( 128 ) 
Of the Mine. 
The Gallery being brought over to the-Face of 


. the Enemies Bubwark, the next is to make a 44ne, 


which is done by 2drers with Inſtruments fit for 
that purpoſe, and is generally made four Foot, 
or three and an half high and wide, but narrower 
the nearer you come to the place appo: .1ed. The 
Chanel is made winding by ſeveral turns wrought 
on to prevent the ſtrength of the Powder from 
coming out forwards, when the {er 1s come to 
the place deſigned , which ought to be further 
than the outward Talu, Then he makes the place 


for the Powder, which 1s about 8 or 10 Foot wide, 


and 4 or 5 Foot high, Here he puts the Barrels 
of Powder, which muſt not be lohg there before 
the time of execution, leſt it grow moiſt and be 
ſpoiled, The Mouth of the Ae muſt be cloſe 
ſtopped, putting croſs Timbers in each Return, 
leaving a 7runk or hollow Pipe full of Powder for 
the Train,.1o that putting a 14atch to it, the 1rne 
may be blowed up at the time appointed. 


Of a Storm, or General Aſſault, Plate xxxiii. 


Proceeding to a General Aſſault, the General 
gives Order for the Byeaches to be viewed by ſome 
Perſon of great Knowledge and Experience, ſuch 
are the Majors and Engineers ;, and the Perſon ſent 
1s generally armed Cap-a-pe, Muſquet-proof, and 
attended by a Guard of Muſqueteers, He obſerves 
the nature of the Breach , whether ide enough, 
whether eaſie or d:jfcult of Aſcent, and how m—_ 

all 
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ind defended by the Enemies either F/anking, 6r 


oppos'd againſt thoſe that ſhall enter, and what 
Amnnoyances Or Defences of the Enemy may be te- 
moyed by new Batteries. | 
And now the S077 being reſolv?d upon, whetri 
every thing is in a readneſs.the beſt time ro mount 
the Breach 1s In tne day-time, when every one des 
ſires, out of a Noble Emulation, to do his utmoſt; 
and Cowards are oblig*d to make a Figure, as ha- 
ving no way to hide rhemſelves,which they might 
do in the Night : Beſides, that the Beſiegers Ar- 
tilery plays more exactly upon the Defences of the 
place, and upon the Head of the Breaches , than 
they could do in the Night : Beſides, that they 
who are commanded to enter the Breach, would 
be in danger in the dark of being kilPd by theit 
own Shot, | | | 
Now as the fr/# Onſet is an Honour coveted by 
Men of daring Spirits ;, there are many who clairn 
it as their Rzght to be the fir , though indeed 
the Advamage belongs to thoſe who that day had 
the Guard of the Trenches. | 
; However, the S;gnal being given by a Bowb,or 
ſome other /#2;905 Ball ſhot up in the Ar, every 
one muſt go to the Aſſault according to his Quali- 
ty, and the Orders he has received, Now in res 
gard it-1s of high Concernment to give the Beſiege# 
ſeveral Dzverſions at the ſame time, and to di/tarb 
*tm in their Defences, beſides the 5200 Bre-:ches, 
which are the leaſt Number that can be made in 
order to a general Aſſault, the General therefore 
hotly alarms, and threatens ſeveral other places 
with the Scalado at the _ Inſtant, ooh 
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The fr that go to the Aſſaulr muſt be about 
40, commanded by a Lieutenazt , Or an Enfipn, 
and two Serjearts, They muſt be arm*d Afuker, 
or at leaſt Ig cr z the one half carry Blun- 
derbuſſes, Piſtols,. Halberds, and other ſhort Weapons, 


the rYother Half-Pikes, Mamtlets, and Bavins , to 


make good their Ground. 

Thoſe that follow the fir# muſt be more in 
Number, who muſt themſelves be 'backr with 2 
more numerous Supply, every one making it their 
buſineſs to relieve and reinforce one another , till 
they have /odg*d themſelves upon” the Head of the 
Breach, | 

Concerning Aer, I. may add thus'mnch more, 
without 'prejudice to the Art, That the chiefeſ 
things to be..reſpected are theſe : 

1, The rrue-difance to a defigned place. 

'2. The diredzon of a ine, that you may not 
err in your courſe, © | 

3. "The ſtrengthning of the Mine ith Timber- 
work ;. the. well ffopping of itz and the well laying 
o& me Ten [© = bl 

Laſtly, The Countermining and Croſsmeeting ; 
all which' Perts have'very many Circumſtances ver 
conſiderable, and: require a /arger Diſcourſe than 
can be afforded in this place 3 only thus much, that 
Mines.are much better than Batteries , where you 
can come to make uſe of them with any Zxpe- 
dition, becauſe.of their ſudden and wnexpetfed Ope- 


#Af107S. 


Thus have I briefly given plain and eaſie Ru/z 
for all Modern Furtifications, 


Ot 


Other Authors. 


| ng as. the Secrets of the Art of Gumnmery 
are numerous, and that thoſe 1y/feries are 
publiſhed and ſet forth by. others of: great and able 
Skill and Science therein, eſpecially by my ingenioas 
Friend Mr. Robert Anderſon, in his late genuine Uſe 
and Efedfs of the Gun, as well Experimentally as Ma- 
thematically demonſtrated , with: Tables of Pro- 
fef1on, Gc. exattly Calculated, and their Uſes 
Exemplified : 

Wherein he hath laid Jo2vn:.$o Propoſitions COn- 
cerning, Prattical Gunnery, by which you may, 

1. From any” Shor of @ Piece, however made, 
find: the preatefF Random. 

2. The Complication and Relztion of all Guns 
of the ſame kind: amongſt themſelves; and hence 
the Dimenſions and: the Requiſites of Powder of any 
Prece,, a Rang aniwering to any Depree being given ; 
to find the Requiſite of Powder of any other Pzece, 
and to /#rike any place, at demand, within its 
reach, its Dimenſions allo being given. 

3. The Nature, Property and Uſe of Mortar- 
Pieces, with their Complications and Relations. 

4. Alſo the ſhooting of Granadoes out of Jong 
Grns, with their manifold Uſes, &C. 

By which mew Art and Method of Shooting, he 
tells us a Carnoneer May do ſtrange Execution On an 
Enemy at a far greater diſtance than 1s {et down by 
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By this, from a Caſtle or Fort , taking the D;. 
ſtances at leiſure of all ſuch places by which an Ee. 
»1y may approach, the Enemy may recelve ſo much 
detriment, that it will be impoſſible for him to be 
Maſter of that Fort or Caſtle by Storm. 

By this, may an Army be extremely annoyed, al- 
though at 4,6,or 8 Mies diſtance, | 

By this, a Fire- Maſter may tay his Granado of i 
Fire-Ball at any place, at demand, and glve its 
Fuſee 1ts juſt time. | 

By this, the General of an Army may ſpeedily 
win the Field; perform unexpected Batteries at great 
Diſtances ;, and deſtroy many of his Enemies, before 
they think themſelves within the reach and danger 
of his Artillery. I; | i, 
© The ike Service:may be done upon Ships at Sea, 
at great Diſtances, though there the Dire&ion of a 
Prece 18 always Jefs certain than at 'Land, | 

By this a Gun- Founder may caſt Guns, according 
to demand”, either for Rang, Force, Or Time, with 
many other /#range Things 1n this Art, : 

T ſhall therefore omit to write any thing more, 
relating to that Ar: ;} but commend him, that 
would be an imgeniozs ArtiF,to the pernſal of that 
Book, a Work of jmgular Uſe unto Generals of 
Armies, Engineers, and other Artiſts. Sold by 
Robert AMeorden at the Atlas in Cornhil near the 
Royal Exchange, London, ' V *& "7 
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Of 8-4 Chains, &c, 

of Geomitrieal Problems introduttive to the Art 7 
- Fortification, 

A three Lines given to make q Triangle of them. 1 : 


Any Angle given to make another equal t0 it. IÞ. 
To meaſure an Angle. 13 
To make a true Square upon any g orven Line, ib, 
To make a Rombors,one ſide given. 14 
To make a Romboides.the ſite being given. ib. 
To make a Trapezium, the Diagonal and Lines gron. 
[ 

Any three Points g7ven, how to deſc cribe a Circle the 

ſhall paſs through them. ib. 
Qf the Meaſure of Lines. 16 


Of the Meaſure of Saperficies, viz, to find the Content 
of any Triangle, 17 
Jo find the Content or Area of any Square Rombzes, 


Trapezium, SC, 18 
Of Foreign Meaſures, and the Proportion of them to 
the Engliſh. 20 
To find * Content of a Regular Polygon, 2x 
To find the Content of an Irregular Polygon. 22 


The —_— of the e ſever al Parts of For tification. 23 
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Tur ConrtenrTs. 
Diviſion of Fortification in its three principal Part-. 
24 
The Explanation of the principal Lines and Angles in the 


Ichnography,according to the Latin, French, &c. 25 
the general Parts or Terms of Fortification, or the 


Wluſtration off them int the: Daft & 28 
Of the. general Cans and: ſpecial Rules which are to 
be obſerved in all Fortifications, 29 
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The Prattical Way 4 Fortifying any Place according 
to this New -Adethod, 114 
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The PUBLISHER 


TO THE 


READER 


"Here have indeed been many 
8 Books written and publiſhed in 
Engliſh concerning this Military Art, 
that is to ſay, by Bingham, Hexam, 
Ward, Elton and Venn, Gentlemen all 
of great worth and parts. But as in all 
Ages there have been Wars, ſo the Rules 
and Maxims thereof have been changed 
and altered : And thoſe ways which are 
now in uſe are much different from what 
was in pradtiſe in former times, ſo that 
moſt of thoſe Authours arenow almoſt of 
little or n0 uſe, though then excellent 
and of great efteem. For they who beſt 
underſtand the Art of War, know that 
A 2 the 


The Publiſher 


the way which the French uſe as tt is 
the beſt ſo it is very different from the 
prattiſe of other Nations, eſpecially in 
England. My &ef1gn therefore being to 
inſtruct the Engliſh (who may not well 
underſtand forraign Language) in that 
Arrot Waras now pradtiſed in France 
and Germany, I have therefore procu- 
red the Tranſlation of the moſt uſefull 
parts out of Mr. Mallet, a Book dedi- 
cated 10 the King of France, and of 
great value and price, as alſo from 0- 
ther French and German Writers, who 
are eſteemed the moſt expert and in- 
duſlriozs: And have been alſo at the 
charge of engraving all new, the moſt 
material deſigns and draughts in thoſe 
Books far beyond what was ever done 
7n England before, All which I ham- 
bly breſent to all thoſe that eſteem it 
their Honour to bear Arms for their 
Prince, and Glory of their C OUNITCY. 
Heartily wiſhing it may be as ſervi- 
ceable 


To the Reader, 


5 | ceable and advantagious to them, as 
> | zt hath been wery laborious and expen- 
five to me: Thenſhall Inot think my 
coſt ill beſtowed, but my time and pains 
well imployed. For the profeſſion of 
Arms hath in all Ages been the moſt 
: | honourable and glorious : From hence 
all Nobility derives its firſt Original, 

' and from hence are deſcended the il. 
-  U/uftricus Families of Lords, Earls, 
"B Dukes, Kings and Emperours. And 
as by Arms men have rendred them- 
| ſelves worthy of the moſt glorious Em- 
| ployments; ſo there is nothing to be 
= found in the Hiſtories of the greateſt 
| Captains, but Ads of the greateſt Ver- 
tue and Honour. TheValour of Alex- 
ander ; the Integrity of Regulus; the 
Chaſtity of Scipio Africanus ; the Zu- 

ftice of Fulyvius Aulus ; the Prudence 

of Cxlar; the Clemency of Auguſtus; 

the Generoſity of Titus Veſpaſian ; and 

the Conjunition of all theſe in our 

A 3 Great 


The Publiſher, eoc. 

Great Soveraign James the II. are ſuf- 

cient examples and proofs of the truth 
' of this. I jhall therefore onely add. 

that Hiſtory tells how the neglef of 
Warlike Diſcipline hath been the Ruine 
of many States and Countreys : And 
that bythe orderly and conſtant prafliſe 
of it, the Ancient Romans became at 
Laft great and mighty Conquerours: I 
wiſh the ſame t0 our Engluh Nation, 
that by the Exerciſe and Praifliſe of 
this moft neceſſary and honourable M1i- 
Iitary Art of War, England may be- 
come m0 leſs proſperous at home, than 


mighty and formidable abroad. 


R. Morden. 
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TREATISE 


OF 


Military Diſcipline 


OR THE 


Art « War 


As now Practiſed. 


H E Profeſſion of a Soldier is allowed to 
be ſo Famous and Honourable amongit 
Men, that Kings and Emperours have 

been enrolled in it. | 
The two chief parts of a Soldier are Valour 
and Obedience, for there is as much Honour gai- 
ned by obeying patiently as by fighting valiantly : 
And as the greateſt Vertue required in a Soldier 
1s Obedience, ſo Induſtry is the chief Maga- - 
zine wherein the force of all Diſcipline conſfiſteth : 
All the Exerciſe and Labour of a Commander 
from time to time will be of no value, if the Sol- 
dier be not induſtrious and willing to labour after 
| %'D "2" 
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a perfection, and that Soldier that makes not this 
Miitary Art his delight -bur is given to other 
pleaſures and- paſtimes will never attain to perfe- 
ction, and conſequently never arrive to Wealth, 
Reputation and Honour. Therefore it behoves 
all in their feveral Circumſtances and Capacities 
not to be wanting in their endeavours after the 
Exerciſe of the Arms,for 'tis not length of Life or 
Number of Years that teacheth the Art of War, 
but continual Diſcipline and Practiſe. 


Of Diſtance. 


_ Military Diſcipline conſieth fo much in Dil- 
tance and Motion, that there is great Neceſlicy of 
learning this Principle, for if a perfect form ot 
Order be not obſerved, diſorder muſt neceſlarily 
tollow; theeffect of which produceth confution. 

In our:modern Diſcipline there are theſe 4 Dil- 
rances in uſe. | | - 5a 


I Cloſe Order. Y) which js ( One foot Gr a halt. 
2 Crder. both in ) Three foot, 
3 Open Order. - { Rank & Six foot. 


4 Double Diſtance. ) File ( Twelve foot. 


There are 3 ſeveral Diſtances to be performed, 
Iſt. In Marthing, the Diſtance between File and 
File is 3 foot, between Rank and Rank is 6 foot, 

2d. In Motion as for the Noubling of Files and 
Ranks, for facing and countermarches between 
File and Rank 1s 6 foot. 5 
3d. Diſtances for intire Doablings or Skermiſhes 
between rank and file 1s 3 foot. : 

4th. Diſtances for prevention of Canon ſhot is 
I2 or 24 foot, On. | 

Double Diſtance. & 8; _ 


Double Doubie Diſtance 24 For 


a * Yo .c. ——— ww 


C.3-2 

For the. better performance of cloſing and ©- 
pening of Files and Ranks, take theſe following 
Obſervations, vzz. 

1 When Files open to the right, the left hand 
file muſt ſtand faſt. 

2 When Files open to the left "_ the right 
hand ſtands faſt. 

2 When Ranks open forward or to the Front, 

the laſt Rank ſtands, 

4 When Ranks open backward (or to the 


Reer) the firſt Rank ſtands, ec. 


5 When Files cloſe to the right, the right hand 
file ſtands. 

6 When Files cloſe to the left, the left hand 
file ſtands. 

, When Files cloſe to the right and left, then 
they cloſe inward. 

s When Files cloſe to the right and left by di- 
viſion it muſt be outwards. 

9 WhenRankscloſe to the front and reer, then 
the firſt and laſt rank ſtands. 

Io When Rankscloſe to the midſt or right and 
left inwards, then they cloſe coward the two mid- 
dlemoſt Ranks, 


Of Pacings. 
_ Facing is the turning and alteringof the aſpects 
to either hand,2z. right, left, Front or Reer. Fa- 
cings are intire or diviſional: intire facing is when 


the Aſpect or Face of the Company is directedone 
way, viz. to the right, to the left, to the right 


'abour, to the lefr abour. 


Diviſional Facings are divers ways, Viz. tO the 
right and left, to tae right and left inward. 


5 B 2 Facings 


E443 


Facings are carefully to be obſerved and prac- 
tiſed as the ground-work of Military Diſcipline, 
as may appear by theſe 2 following Commands. 

[ Command.) The two firſt Ranks ſtand. "The 
Tis. x. ©wo laſt Ranks face abour. The reſt of 
Plated the Body face to the right and left, and 

' march all. 

To reduce them, 1. Face about to the right, 
march and cloſe your diviſions, 2. Face ro your 
Leader. 

[Command,| Muſqueteers face to the 
Fig. 3. right and left. Half files of Pikes, face 
about to the right, march all. 

To reduce them. Command. | Face all about to 
the right, march and cloſe your diviſions, face all 
to' your Leader. 


Of drawing up of a Company. Plate L. 


Firſt know that a file is a ſequent Number of 
men ſtanding one behind another from the Front 
to the Reer in a rightline, as BH. 

2. A Rank isa rowof men ſtanding or march- 
ing ſhoulder to ſhoulder even a breaſt in a ſtrait 
line from the left to the right, as AB. 

3. In preparation to exerciſe Files muſt be made 
up firſt, and being joyned together Ranks are 
made. 

A Number of men thus drawn up as in A con-. 
fiſting of Pikes and Muſquets there isaccording to 
the rules of Art, Firſt the front or file Leaders AB. 
the Reer or bringers up GH. EF. the half file Lea- 
ders CD, Bringers up to the front half files ACz. 
the right Flank or Wing BH: rhe left Wing or 
Flank AGIK. half Ranks ro the right BALM. 


halfranks to the left AGNO is a quartep of = 
8 halt 


C8 


half right Wing BHPQ a quarter of the halfof the 
left Wing. | | 


Of forming a Battalion. Plate I. 


A Battalion conſiſteth in Pike-men or Muſque- 
teers, and theſe in the drawing of them up into 
Companies are divided into 3 parts, all the Pike- 


men make one part, which are drawn up inthe 


middle, and the Muſquereers in two parts, one 
at the right hand the other attheleſthand,as you: 
may ſee Fig. AA. The ſeveral Companies being 
drawn up in the place of Rendezvouze, the Ma- 
jor or Officer in Chief commands the Serjeants to 
mark the half Ranks, that he may make the Pikes 
enter into the Center of the Muſquets, then the 
moſt ready way to form a Battalion is by theſe 
words of command. 

Have a care to form the Battalion. 

MWiuſqueteers to the right and left outwards. 

Pikes tothe right and left imwards. 

March interchanging ground. 

Then pikes and muſqueteers interchanging 
ground,the firſt rank of pikes paſs before the firſt 
rank of muſqueteers, and march, both together 
through the intervals of the ranks till the pikes 
come to the Center of the Battalion ſeparated 
from the muſqueteers, and the muſqueteers on the 


right and left ſeparated from the pikes, when . 


this motion 1s performed, the Officer reduces 
chem as they were by this word of command. 

As ye were. 

Then every one faces the Officer, and fo the 
Battalion is formed as at fig. A. . 
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(6) 
Of Exerciſing. 


When the Regimentis in Battalia,the Officer in 
chief is to place himſelf before rhe body of the 
pikes about 40 paces from them, ſo that he may 
the better obſerve what is done, and be the more 
caſily underſtood by-the whole body ; the Com- 
miſſion Officersare to take their poſts at the Head 
of che Battalion as the Colours are drawn ; the 


 Serjeants ought to be twoon eachrank,at theright 


and left and the reſt at the Reer; the Drums one 


| halfon the right and the other on the left, rang- 


ing directly with the firſt rank of the Soldiers ; 
the Hoboys on the right of the Drums, &c. 
Before you begin the Exerciſe ; the firſt word 


. of command. 1s Szlernce. 


The next word of command is Files, open to the 


Righ; (or tothe left) to your Order, march. 


At which word every Soldier turns to the 
hand named, and the Serjeants on the flank lead 
the ranks, which are then files, directly forward 
with their Halberts advanced; In this motion, no 
man 1s to ſtir till his Leader be four toor from him, 
and then to move and keep at that diſtance, and 
if they, move to the right,every man 1s to obſerve 
His lefr hand man, and if to the left his right hand 
man, that 1s, to keep in a ſtrait line and equal diſ- 


- tance to their right hand man, and file Leader, by 


whom all the reſt are governed ; when the Offi- 
cer ſees the fiies are ſufficiently opened, which is 
alloon as the laſt man but one of the firſt rank 
ſtirs his foot ; He ſays to them Halt, as you were, 
Or t6 your . Leader. | | 

Even your Ranks, ſtraiten your Files, Here the 
Captains and Lieutenants are ro carry their pikes 
com- 


(7) 


comported' when they 'move to the right or left 
and the Cotours to be advanced. The Sergeants 
are to have a care to keep the Ranks even at 12 
foot diſtance, and the Files at 3. © 

All things thus diſpoſed the chief Officer gives 
this word of command to the Officers at the head 
of the Battalion ; | Gentlemen Officers have a care 


of the Exerciſe; | at which word of command. 


the Mufqueteers are'to pull off their right hand 
Gloves, and put them! under their Girdles, and 
the Pike-men are to joyn their left hands to their 
Pikes even with their Shoulders. "Then, [ Officers 
take your poſts of Exerciſe in the Reer. March. | 
The' Officers facing to the right about , the 
Captains rharching in one rank, and the Lieute- 
nants.and Enfigns in another, till they come into 
the Reer, and place themfelves in* Ranks, the 
firſt 13, and the other 11: paces from the Sol- 
diers. And at the ſame time 5 of the Sergeants 
at the: Reef, march through the intervals of the 
Files into/the Front, and poſt themſelves ſjx paces 
advanced before the Commander in chief where 
they are to range themſelves in a parallel Line 
with the Battalion to keep the Front clear, 
Now the Muſqueteers being ſhouldered, and 
the Pikes advanced, ſilence being commanded, 
the Officer in chief commands as followeth, vzz. 
Order your Pikes, To the Right, To the Right, To 
the Right, To the Right : To the Right about ; As you 


were. To the Left, to the left, to theleft, to the left : 


To the left about ; As you were. 
Exerciſe of the Fire Lock.” 


The Soldiers are to have a care to make no 
motion untill the word of Command be given and 
B 4 ended ; 
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ended ; for that the handling of Arms and the 
motion muſt be done at the ſame- time. | 

Muſqueteers have a tare to the Exerciſe ; Carry 
your Arms well, Lay your right hand on your Mu: 
quets. Poize your Muſquets. RefF your Muſquets. 
Cock your ya qua Gard your Muſquets, Preſent. 
Fire. Recover your Arms. Half bend or half cock 
your Muſquets. Clean your Pans. Handle your Pri- 
mers, Prime. Shut your Pans. Blow off your looſe 
Corns. Caſt about to charge. Handle your Chargers. 
Open them with your Teeth. Charge with Powder. 
Draw forth your Scowrers. Shorten them to an Inch. 
Charge with Bullet. Ram down Powder and Ball. 
Withdraw your Scowrers. Shorten them to a Hand- 
full. Return your Scowrers, Poiſe your Muſquets. 
Shoulder your Muſquets, Poize your jo ra 
Order your Muſquets. 


Exerciſe of the Pike. 


Pike-men take heeed. Advance your Pikes. To the 
Front, Charge. To the Kight ( 4 times.) Charge. 
To the Right about, Charge. As you were. To 
the Left (4 times.) Charge. To the Left about 
Charge, As you were. Charge. Advance your 
Pikes. Shoulder your Pikes, Charge to the Front. 
As you were. . Charge to the Right, As you were. 
Charge to the right about. As you were, Charge 
zo the Left. As you were. Charge t6 the left about. 
As you were, Port. Comport. Charge to the Front. 
Trail. Charge. As you were. Advance your Pikes. 
Muſqueteers take heed, Poize your Muſquets. 


Shoulder your Muſquets. Muſqueteers make rea- 
ay. | 
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of the Exerciſe of the Pike and Muſquet 
, together. | 


The Pikes being advanced, and the Muſquets 
ſhouldered, the Command is: { Muſquereers make 
ready. | | 

a the Muſqueteefs ere diftintly and or- 
derly to perform every poſture of the Muſquer 
together, till they ſtand guarded with their Muſ- 
quets before them; and being ready, ( viz. cockt) 
they are to bring up their Muſquets ſtrait before 
them, their left hands the height of their mouths, 
and with their thumbs on the Cocks, and their 
two fore fingers guarding the Pan. And the 
Pike-men at the ſame word of Command, | make 
' ready : | are to bring their Pikes before them, 
to their Recover, their left hand to the height of 
their mouths ; the butt-end of their Pikes in the 
palm of their hands, and are to charge as the 
Muſqueteers reſt their Arms, and face as the 
Muſqueteers face : and at the word charge, the 
Mauſqueteers and Pike-men are to take care to 
bring down their Pikes and Muſquets together 
(very quick ) at a convenient diſtance, and to 
bring them up ſtrait before them as quick, before 
they turn, to prevent claſhing : and whenever 
they recover their Arms before them, to bring 
their right heels to their left inſteps : and when 
the, Pikes'charge and the Muſquets reſt, to fall 
| back with their right feet in a direct line. 
Then. To the Right (4 times.) Charge. To 
the Right about, Charge. As you were. Charge. 
To the left ( 4 times.) Charge. To the left about. 
Charge. As you were. Charge. Recover your 
Arms. Half bend your Muſquets. Poize your Muf- 


quels, 
| 


( 10 ) 


_ quets, Sheulder your Muſquets, Here the Pike: 
men are to bring their Pikes from their Recover 
to their Advance. Poize your Muſquets, Here the 
Pike-men are tojoyn their left hands to their Pikes 
even with their ſhoulders. Then, Order 79ur 
Arms. In ordering their Arms they muſt be ſure 
to make a little ſtop before the butt-end comes to 
the ground, that they may come down altogether 
at once. Pikes to your inſide Order. Lay down your 
Arms. Suit your Arms, Afﬀeer laying down their 
Arms and quitting them, they are all to ſtand up 
rogether. Tothe Right about. March. When the 
Soldiers have laid down their Arms, and quitted 
them, upon beat of the Drum they are all to 
draw their Swords, and run to their Arms, oh- 
ſervingalways to keep the points of their Swords 
upright for fear of miſchief. When they lay 
their right hands on their Swords they muſt take 
hold off the Scabberd with their left hand. Then, 
Return your Swords, When they return their 
Swords, they muſt do it all at one motion. Hax- 
dle your Arms, Pikes to your outſide Order. Poize 

your Muſquets. Shoulder your Muſquets, Advance 
our Pikes. 

Officers, take your Poſts at the head of the Ratta- 
lion. March, Flere all the Officers are to march 
back in the ſame method to the Front of the Bat- 
talion as they went from it, & per contra. 


Of Military Signs. 

Thereare two Military ſenſesof Advertiſement, 
the Ear and the Eye. And every Soldier ought 
to be very carefull, that by ſilence he may the 
better hearken to all Commands : and that by 
the vigilancy of his Eye, he may obſerve every 

Sign 


ir } 


Sign that may be given. There are 3 ſigns uſed 
in War. Vocal. Semivocal. and a Mute. + 

Vocal is when the word of Command is heard 
by or given to the Ear of every Soldier. 

Semivocal is that which is given by the Trum- 
pet to the Cavalry, and by the Drum to the In- 
fantry. : 

A Mute is by ſigns to the Eye, as by the mo- 
tion of the Colours, or of the hand of the Com- 
mander. 

It is very requiſite that every Soldier ſhould 
learn and underſtand all Military figns and direc- 
tions; for experience hath taughr that he that is 
negligent in either, may not only loſe himſelf 
but be the cauſe of the loſsof many others. 


Of the Poſtares of the Pikes and Muſquets. 


A Poſture is a mode or garb that we are uſed 
unto in the well handling of our Arms. And firſt 
of the Pike which in point of Antiquity and Ho- 
nour craveth the precedency. 


Direftions for the Poſtures in exerciſing of the 
Pike. 


It is the part of every young Soldier to learn 
and prattiſe jn the firſt place the Poſtures of 
handling his Arms, which muſt be done by en- 
deavouring to ſet fome time apart for the exerci- 
ſing and practiſe thereof. | 

r. Silence 1s an excellent Vertue, and ought in 
the firſt place to be commanded and moſt diligent- 
ly obſerved. | 

And here obſerve for all; that in the Exerciſe 
both of Pike and Muſquer, the Feet are to be 
kept at a moderate diſtance; not too wide —_ 

er 
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der nor too near : And be ſure to keep your left 
heel faſt, and to ſet your feet exactly : Or elſe 
you will ngver exerciſe well. 

Advance your Pikes, With your right hand lift 
upright your Pike as high as you can well reach, 
and rake it with your left hand aslow as you can, 
and raiſe it till the butt end comes into your right 
hand; then bring it between your Breaſt and 
Shoulder upright cloſe to your Thigh. 

To the Front. Lay your left hand on your Pike 
even with the Top of your Shoulder, and bring 
the Pike ſtrait uprighc before you with a quick 
motion ; drawing 1n your right heel to your left 
Inſtep. 

Charge. Fall back with your right leg, ſo that 
the Heel of your left foot may be direttly againſt 
the middie of your right foot : Bring down your 
Pike extreme quick witha jerk, and charge Breaſt 
high ; vour left Elbow under your Pike to fſup- 
port it, always holding the butt end of your Pike 
in the Palm of your right hand, and your leſt 
foot pointing 1n a ſtrait line with your Pike. 

To the right 4 times. Upon your left foot turn 
your Body to theright; follow the former diretti- 
ons and charge: | 

To ihe right about. Upon your left foot turn 
your Body to the right about; bringing your 
right Heel as before, and your Pike recovered 
charge as before. | 

As you were. This is but turning about the 
contrary way obſerving the ſame directions as 
before ; remembring always to bring your Pike 
ſtrait up, and not to ſwing it about that ſo it may 
not clatter againſt the otner Pikes, 


To 


« 2. 
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To the left 4 I TE yeu were. 


To the left about. Advance your Pike. 
Uſe the Directions befor rmven. 

Shoulder. Your Pike advariced, !:v vour left 
hand on your Pikeeven with your Shouiwter ; fall 
back with your right Leg, and pur back your 
right Arm as far as you well can, holding your 
Pike 4 a foot from your ſide; then taking off your 
left hand, bring up your right Leg and lay your 
| Pike on your right Shoulder, your Elbow cloſe to 
your Body, the buttend 5; a foot from the 
| Ground | 
Charge to the Front, Fall back with your right 
Leg, and put back your right Arm as far as you 
can, then with your left hand bring the burt-end 
of your Pike backwards,turning the head of it with 
| your right hand ; then forſaking ic with that hand 
take hold of the butt-end and charge Breaſt high, 
directly forwards as before, Vide Charge. 
| Shoulder as you were. You muſt now raiſe your 
| Pike with both your hands, thentorſaking it with 
your right hand, and turning the head backwards 
with the left, take hold again with the right as 
high as you can reach with eaſe, bringing up 
your right Leg and forſaking your Pike with your 
| kft hand, Shoulder as before. 
| Charge to the right. Bring your Pike up, and 
turn the butt-end backwards by your right ſide, 
| taking it in the Palm of your right hand, curning 
your Body to the right upon your left foot with 
your right Leg behind your left, and charge as 
before. | | 

Shoulder as you were, Turn about to the left 
bringing your feet as formerly directed, then 


with your left hand turn the head of the Pike - 
ring 
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the right ; then taking hold of it with your right 
hand, hold it in'both hands at a little diſtance 


from vour Body as before, ſloped at the ſame | 


height as when ſhouldered, then bringing up your 
right Leg, lay it on your Shoulder. 

Charge to the right about. Fall back with your 
Leg and Hand as before, and ſtand with your 
Pike in the ſame poſture, then, upon your left 
foot turn to the right about, bring the butt-end of 
your Pike to the right ſide falling back with 
your right Leg, level your Pike breaſt high, and 
charge. 

As you were» Turn to the left about with your 
left hand, bring the butr-end of your Pike by your 
left ſide, keeping the Speer-point exactly to the 
Reer, the ſame height as before, then laying your 
Tight hand as high as you can well reach, hold it 
from your Body as before, then bring up your 
right Leg and Shoulder. 

Charge to the left. Fallback with your Leg and 
Arm asin the reſt, and turn to the left, and with 
your left hand turn the butt-end of the Pike tothe 
right, and bring up your right Leg, Charge. 

As you were. Raiſethe Spear of your Pike with 
both hands, turn to the right, and fall back 
with your right Leg and Arm, the Spear direQly 
to the Reer, holding your Pike as before from 
your ſide, bring up your right Leg and Shoul- 
der. 

Charge tothe left about. Fall back with Leg and 
H#nd.as before, then with both hands bring the 
Pike over your head, keeping the Spear diretly 
to the Reer, neicher higher nor lower than 
when ſhouldered, then turning to the left about 
charge'; as vefore. þ 

5 
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As you ere. Bring your Pike over four head 
with your left hand, falling back wich your right 
Leg, and putting back your right Arm as before, 
bring up your right Leg and Shoulder. 

Port. As charging to the Front only, you muſt 
not hold your Pike too low ; and inſtead of reſting 
ic upon your left Elbow, now you muſt reſt it 
between the Thumb and Forefinger with your 
Elbow cloſe to your ſide. 

Comport. Bring your left hand back, and ſtretch 
out the right as far as you can, at the ſame time 
eraſp your Pike with your right hand, then lea- 
ving it with your left hand, fall back with your 
righe Leg even with your lett, cloſe the Pike to 
your ſide, the Spear of your Pike about the height 
of your head. | 

Charge to the Front, Extend your right Arm as 
far as you can, advancing your right Leg at the 
ſame motion, and putting your left hand as far 
back as you can bring forward your Pike; then 
ſtepping back with your right Leg, take hold of 
the butt-end of it with your right hand and charge. 

Trail, Face to the right about, and let'the 
Spear of your Pike fall behind you ; quit your 
right hand from the butt-end of-it without ſtirring 
your left. 

Charge as you were, Turn to the left about, and 
taking the butt-end of the Pike on the Palm of 
your right hand ; chargeas before. 

Advance your Pikes. Bring up your right heel 
to your left Inſtep, and your Pike betore you to 
the Recover; then bring your right foot even with 
your lefr, and your Pike to your right Thigh. 

Order your Pikes, Lay your left hand on your 
Pike even with the Top of your Shoulder, _ 

ink- 
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ſinking ybur left hand take hold of it with your | 


right hand ſo, as when the butt end of it is upon 
the Ground your right hand may beagainſt your 
Eye, keeping your Pike near your head, and the 
but-end near the Latcher of your Shoe. 

Pikes to your inſide Order. Move the butt-end of 
your Pike on the infide of the middle of your right 
foot. 

Lay down your Pike Step forward quick with your 
left Leg, lay it down ſtrait with your right hand, 

Puit your Pikes. Bring back your lett Leg even 
to your right, and ſtand up all together. 

Handle your Pikes. Step forward with your left 
Leg quick, placing the middle of your right foot 
againſt the butt-end of your Pike, lay your right 
hand on your Pike as far as you cau reach. 

Order your Pikes. Raiſe the Pike with your 
rizht hand only, and fall back with your left 
Leg. 
Pikes to your outſide Order. Place the butt-end of 
your Pike at the middle, on the outſide of your 
Foot. Advance, As before. 


Directions for the Poſtures in exerciſing the 
Fire-lock Muſquet. 

Lay your right hand on your Muſquet, Turn the 
Barrel cowards you, the lock uppermoſt, and lay 
your right hand juſt behind the lock, pur the butr- 
end of your Muſquet to your Shoulder. | 

Poize your Muſquer, Graf vour Muſquet hard 
juſt behind the lock, facing to the right with a 
quick morion upon your left Heel. Bring your 
Muſquet dire:i]y before you the height of your 
Cravat, reſting your right Elbow on your right 
ſide, your lett Heel being exactly againſt the mid- 
dle of your right foot. 


Reſt 
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Refs your Muſquet. Let your Muſquet fink 
down to your ett hand, and receive the Mufquet 
into it, juſt where the 'Scowrer enters into the 
Stock, not toutching the barrel ; keeping your 
right hand upon your Muſquet, behind the lock, 
ler your Muſquert be held a little ſloping, about 

; a foot from your fide, as low as you can, with- 
out ſtooping. 

Cock your Muſquet. Put your right Thumb 
upon the Cock,and your Fingers behind the Trig- 
ger, and bringing your Muſquer cloſe to your 
Thigh, cock it. 

Guard your Maſquet. Your Muſquet reſted,your 
thumb upon the lock, and your fingers behind 
the trigger, bring up y our Muſquer witha quick 
motion, ſtreight before you to your Recover, 
keeping your left hand as highas your mouth and 
about 5 a foot from it, without ſtooping, brinsing 

your right heel to your left inſtep. 

* Preſent, Fall back with your right foot, fo 
that the left heel be againſt the middle of it, rai- 
ſing the butt-end of your Muſquet to your right 
Shoulder, your right Elbow nor higher than your 
Piece, bending your left Knee, and keeping the 
right very ſtitt, and your ] Mufquet being levelled 
breaſt high with your fingers upon the trigger. 

Fire. Then draw the t trigger at one motion, 
keeping the body ſteddy, taking good aim, and 
keeping the Muſquet faſt to your Shoulder, until 
you have the Word of Command 

Recover your Armes. Sink the butt-end of your 
Muſquer, till you hold it upright in both hands, 
the left hand always as high as your mouth, and 
the right under the lock, bringing up your 'Muſ: 
quet with a very quick motion, and your right 
lice! to your left inſtep. 

C; Half 


(i128). 
Half bend you Muſquet. Falling back with your 


right leg, bring your Muſquet to theReſt, laying 
your right thumb upon. the lock, and your fin- 


 gers behind the trigger, half bend ic, by putting it 


cloſe to your thigh, and then keeping your Mul- 
quet reſted. 

Clean your Pan, Wipe, your Pan by preſling 
the ball of your thumb into ir, then holding your 
Muſquer in your right hand behind the lock. 

Handle your Primer, Take hold of the great 
end of ir, between the thumb and fore-tinger of 
your left hand, your Arm backwards. 

Prime. Holding your Muſquet exattly level, 
put powder into your Pan, keeping your left foot 
directly to the front. 

Shut your Pan, With vour two firſt fingers, 
and caſting back your Primer, bring your Muſ- 
quet to the Recover, as there directed : Keeping 
your thumb on the top of the ſteel. 

Blow off your Iooſe Corns. Bring your Pan up 
to your mouth, ſtanding uprighr, and at one 
ſtrong blaſt, blow off the looſe Corns, then let- 
ting your Muſquet ſink into the poſture it was in 
before. 

Caſt about toCharge. Advance with your right 
leg, turning your Muſquer the barrel down- 
wards, bringing it to your left ſide, a little 
backwards in your left hand ; keeping your right 
foot Toe direttly to the front,and your right heel 
over againſt the middle of the left foor, ballancing 
your Muſquet in your left hand, the right hand 
joyned to the Muzzel, which muſt be neld di- 
rectly to the front a foot from your body. 

Handle your Charger, "Take it full in your hand, 
and place it underneath your Muſquer, about an 


Inch from the Muzzel. 
Open 
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Open it with your Teeth. Bring it up to your 
mouth, ſtanding upright with your head, then 
bring your Charger to the Muzzel of your Piece, 
as before, and cover the mouth of your Charger 
with the ball of your thumb. 

Charge with Powder, Pur the Charger of Pow - 
der into the barrel, holding your Charger again 
under your Muſquet as before. 

Draw forth your Scorer. Now let fall your 
Charger, and draw out the Scowrer at three 
motions, then hold it level the height of your 
Eye, your Arm extended. | 

Shorten it to an Inch, Turn the great end of 
your Scowrer towards you, and flip your hand 
till ircomes to an inch of che end ; letting it reſt 
in a ftreight line below your right Breaſt. 

Charge with Bullet, Take the Buller our of 
your mouth putting it into the Barrel, and then 
pur the great end of the Scowrer after it into the 
Muzzel of the Piece, and fo ſtand. 

Ram down Powder and Ball. Which is done by 
holding a handfull of rhe Scowrer in your hand, 
and your thumb on the top of ir. | 

Withdraw your Scowrer. "Turn the fore partof 
your hand towards the Muzzel, and ar three 
motions draw the Scowrer, and hold or dart ir, 
as before. | | 

Shorten it to a handfull, Turn the ſmall end of 
your SCcowrer to your Breaſt. and ſlip your hand 
till it comes within a handfull of che end, and hold 
it as before directed. 

Return your Scowrer, Put it in the Stock of 
your Muſguet, preſling it down with your chumb, 
then always remember to graſp the Muzzel of 
vour Muſguet with your right hand, your rhumb 
{trait out upon the Scowrer, and your Muſquer 

C 2 clear 
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clear from your fide about 3 a foot, and to keep 
the Muzzels all of a height directly to the front. 

Poize your Muſquet. Witch your left hand bring 
up your Muſquet before you, and falling with 
YOUr right leg even to your lefr, graſp your Muſ- 
quet under the lock with your Tight hand, and 
Þ01Ze, as before. 


Shoulder your iuſquet.? $ Poize. 
As formerly, As before. 


Order. Sink your right hand a little, take ho'd 
of the Stock with your left hand near the end of 
the Stock ; then linking thathand, take hold with 
VOur right hand an inch below the Muzzel, and 
let the buit-end {ink ro the ground, cloſe to your 
rigi:t foot, the lock outwards. 

Lay down your Maſquet. Turn your VIII 
with the lock upwards, and ſtep forwards with 
__ lett leg, and right hand, and lay it upon the 

ground In a ſtrait line. 

Luit your Mulquer, Fall back with your left 
leg, even to your right, and ſtand uy 

Handle your Muſquer. Step forwards with your 
left leg, and lay your right hand near the Muzze! 
of y: our Muſquet. 

Order your Muſquet. Lift up the Muzzel of 
your Muſquet, and fall back with your left leg, 
evento your right, turning thelock of your Mul- 
quet outwards, "by cle middle of your foor. 


Diredions for the Poſtures in exerciſing the 
Match-leck-Maſquet. 


Ley down your Matches. "i his 1s to be done at 
four motions, /7;z, 18 Turn the burr-end of your 
Muſqueta little, {lipping it as it lies on your 


Soulder, and lay your right hand on your March. 
21y. Extend 


Vt 

21y. Extend your right hand, and foot before you, 
turning the Muſquet again into its place 31ly- 
You muſt ſtoop, bending the leit ham, bring- 
ing the Match nearer your right foot, with in iide. 
4y- Quit it, and ſtand up, bringing your right 
foot even to the left. Lay your right hand your 
Muſaquets. Poize your Muſquets. Reſt your Muſ- 
quets, As in the Exercile of the Fire-lock. 

Handl: year Match. Take your Match from 
between your third and fourth fingers, with your 
thumb and firſt finger of your right hand ; rhe 
palm rurned {rom you, your right Arm extended 
towards your right hand man. 

Blow your Aiatch. Pring up the Match to your 
mouth, turning your head a littie to the right 
without ſtooping, and blowa ſtrong blaſt. 

Cock and try your Match. Bring your Match 
with a compaſs about to the Cock, and preſs it 
down with your 'Fhumb, ſtaying it with your two 
next fingers; then pull down your Cock to the 
Pen, and (o raiſe or fink your Match, that it may 
fail juſt in the middle of the Pan. 

Guard. your Pan, Bring up your Muſquet ftrait 
upright before you, the Pan even with your 
mouth, and abour j a foot from before ir, then 
lay your two firſt fingers upon the Pan, and your 
thumb behind it, and your right heel to your 
left Inſtep. 

Bliw your Match. As before, and keep your 
Muſgquer at that height. 

Preſent and open your Pan, Raiſs the butt-end 
of your Muſquet to your Shoulder, keeping your 
tingers upon the Pan, then bring your hand 
back to the Trigger. And obſerve the DireCti- 
oNs as 1N the Fire-lock. 

Fire. Recover your Armes. As in the Fire lock. 

G2 So 
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Return your Match, Hold your Muſquer in your 
lefr hand, the Barrel towards you, your left El- 
bow reſting on your Body : Take your match 
between your thumb and fore-finger of the right 
hand, your thumb on the top of it, turning the 
palm of your hand from you, take one end 
of the match between the third and fourth finger 
of your left hand, and the other end between the 
firſt and ſecond finger, and then lay your right 
hand under the Pan of your Muiquet. 

Clean your Pan, Wipe your Pan hard with the 
bail of your thumb, falling back with your right 
leg, reſt your Muſguet, lay your right hand a- 
gain behind the Pan on the notch of your Muſ- 
quet. 

Handle your Primer. Prime. As the Fire-lock. 

Shut your Pan. With the palm of your hand: At 
tnis Command, caſting back your Primer, . bring 
up your right heel to your left inſtep, and your 
Muſquert ſtrait up before you ; your left hand 
the height of your mouth, and your right hand 
under the Pan. 

Blow off your Iooſe Corns, Caſt akout to Charge. 
Handle your Charger. Open it with your Teeth, 
Charge with Powder, Draw forth your Scowrer. 


Shorten it to an Inch. Charge with Bullet. Kam 


down Powder and Ball. Withdraw your Scorer, 
Shorten it to a Handfull, Return your Scowrer. 

Theſe as in the Fire-lock. Poize your Muſquet. 
Shoulder your Muſquet, Poize your Muſquet (as 
before. ) | 

Crder your Muſquet. Sink your right hand a 
little, take hold of the Stock where the Scowrer 
goesintoit with the left hand ; then ſinking that 
hand, take hold of the muzzel with your right 
hand, and let the butt-end ſink eaſily to the 
ground, 
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ground, the Butt-end cloſe to your right foot, a- 
bout the middle of ir, your right hand an Inch 
from the muzzel, and your thumb ſtrait up to ir, 
the Barrel of the Muſquet backward, and your 
match at one end between the firſt and ſecond fin- 
ger of your left hand, the other end between the 
third and fourth finger,a large inch from the Cole. 


The Exerciſe of the Pikes is to be the ſame 
with the Pikes and Fire-locks. 


Exerciſe of the Granadeers on foot. 


Theſe are todraw up in Rank and File, in the 
ſame Order as the Muſqueteers, onely three deep; 
and being ſhouldered the command 1s, Lay your 
right hand on your Fire-lock, Poize your Fire-lock. 
Reſt your Fire-lock. Cock your Fire-lock, Guard 
mour Fire-lock, Preſent. Fire. Recover your Arms. 
As in the Exerciſe of the Muſqueteers. Caſt over 
zo the left, Then they are to lay their right hand 
on their Daggers. Draw your Dagger, Here 
they muſt hold it faſt upright before them. Screw 
it into the muzzel of your Pire-lick. Recover your 
Armes. Charge. To the Right ( 4 times ) Charge, 
To the Right about, Charge. As you were : Charge, 
To the left ( 4 times ) Charge. To the left about, 
Charge. As you were: Charge. Recover your Armez. 
This is to be done with a quick motion, ſeizing 
the Fire-lock under the Lock withtheir right hand, 
Caſt over to the left. Here they are to lay hold 
of their Daggers with their right hand. W3th- 
draw your Dagger, Hold your Dagger before you 
with the flat ſide towards you. Return your Dag- 
ger. Poize your Fire lock, Half bend your Fires 
lock. Clean your Pan, As the Muſqueteers. O- 
pen your Cariridg-Box, Handle your Primer. Prime, 
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Return your Primer, Shut your Pan, Blow off 
our looſe Corns, Caſt about to charge, Handle 
Fy2ur Cartridg, Open it with your Teeth. Charge 
with Powder and Ball, Draw forth your Scowrcr, 
Shorter it to an Inch, Here ycu are to put it into 
the muzzel of the Fire-lock, and hold it there. 
Ram down Powder and Ball, Withdraw your 
Scowrer, Shorten it to a Handfull. Return your 
Scowrer, Poize your Fire-lock. As the Muſque- 
reers. Shoulder your Fire-lock. Here the Ranks 
are to cloſe forwards to ſix foot. Poize your Fire- 
lock. Sling your Fire-lock. That 1s, take hold of 
the ſling with the left hand. 

Handle your Pouch. With your left hand on the 
bottom of it, the right leg advanced, and your 
Tight hands all of a height. Oper your Pouch. Take 
forth your Granade. Here the right hand muſt be 
extended before you. Shut your Pouch ; at once. 
Uncaſe your Fule, Fall back with your right foot 
cven to the left, and face. Hzindle your match, 
The 3 Ranks altogether. Blow your match. The 
firſt Rank onely falling back with rhe right Leg, 
Fire your Fuſc, Deliver your Granade, Here the le- 
cond Rank is to march ſix foot before the firſt, 
with their matches ready to blow. Blo7» your 
watch, Fire your Fuſe. Deliver your Granade, 
Here the third Ranks do as the ſecond did. Blow 

ur match. Now thenther Ranks are to lay their 
left hand on their Hatchets. Fire your Fuſe, Here 
they muſt raiſe their Hatchets. 

Deliver your Granade. Here the Serjeants are 
to take care that the firſt Rank ſtand, the ſecond 
march ſix foot before the firit, and the third fix 
foot before the ſecond, all with their Hatchets rai- 
ſed expecting the word of command : [Fall on.) 
Stepping forward With the left Leg. - 

eco 


Sz 


Recover your Hatchet. As in the handling it, 
return your Hatcher into the Frog of the Belt. 
Poize your Fire-lock, Shoulder your Fire-lock, As 
the Muſqueteers. 

Granadeers make ready. Here the firſt Rank 
make ready their Fire-locks, the ſecond Rank 
handle their Pouch, and the third Rank their 
Hatchets. The firſs Rank preſent. Now the {e- 
cond Rank is to open their pouch, and take forth 
their Granade ; and the thygd raiſe their Hat- 
chers. Fire. Here the ſeagha Rank are to ſhut 
their pouch, and uncaſe their Fuſe, and handle 
their match. Recover your Armes. Here with- 
out any word of command, the firſt Rankareto 
caſt over to the left : Draw their Dagger, ſcrew 
It into the muzzel of their Fire-lock, Recover their 
Armes, and charge, the ſecond Rank to march ſix 
foot betore them. 

Blow your Match. Fire your Fuſe. Deliver your 
Granade, Here they muſt poize their Fire-locks, 
and make ready, and the third rank as the 
ſecond with their Hatchets. Fall on. Recover 
your Hatchets. Recover your Hatchets, Now the 
third rank is to march 12 foot before the firft, 
charging the ſecond to fix foot, and the firſt return 
their Harchets, and make ready their Fire-locks. 
Recover your Armes, Here they half bend their 
Fire locks. Caſt over to the left. Withdraw your 
Dagger. Return your Dagger. Poize your Fire-lock. 
Shoulder your Fire-lock: Theſe as betore. 

Face to the Right about. March. Here the 
Officers are to take care that the Ranks open to 
12 foot, and continue marching tifl they come to 
their ground, and there to halt without any 
command : As you vere. 


Poize 
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Poijze your Fire-lock, $519 down your Armes, 

Order your Armes. Suit your Armes. 

Face to the Right about. As the Muſqueteers: 
March. Being clear of their Armes, upon beat 
of Drum they muſt run to their Armes with an 
Huzza, their Daggers drawn, and their points 
upwards. 


Return your Daggers.” & Poize your Fire-lock. 
Handle your Armes, £3 Shoulder your Fire-lock. 
Order your Armegyg As the Muſqueteers. 


Of the Ex&Riſe of the Horſe. 

When a Troop or Squadron are to exerciſe, 
their Carabines and Piſtols being charged,and rhe 
Corporals having ſeen that all are ready, the 
chief Officer commands ſilence: and then, 

Lay your right hands upon your right Swords. 
Draw your Swords. Put your Swords into your Bri- 
dle hands. Lay your hands on your Piſtols. Draw 
your Piſtols. Cock your Piſtols. Hold up your hands. 
Give Fire. Then keep up their hands till the 
word of Command be given. { Return your Piſtols. 

The ſame words of command are given for the 
other Piſtol,and then the words of Command are, 
Lay your hands on your Carabines, Advance your 
Carabines, Cock your Carabines. Preſent your Ca- 
rabines. Fire, Let fall your Carabimes, Take your 
Swords from your Bridle hands. Return your Swords. 

Theſe are the chief motions which the Officers 
are to take care that they beexaCtly performed 
onely here note, that there is an alteration made 
in the manner of wheeling of Horſe: "The prac- 
tiſe now is, when a Squadron of Horſe 1s com- 
manded to wheel to the right ; that the right hand 
men keep their ground, onely turning their Hor- 


ſes head to the right, whiles che left comes about, 
| whereas 
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whereas formerly the right hand men cloſed to 


the left; by which the Ranks were apt to be put 
out of order. 


The Exerciſe of Granadeers ou Horſe-back. 


Granadeers have a care. Sling your Muſquets- 
Put on your Caps. Right and left hand men of each 
Rank keep mounted. Clear your right foot of the 
Stirrup. Here they muſt handle their Muſquets, 
and caſt them backwards over their Cloaks. Dz/- 
mount altogether. Make ready your Links. Link 
your Horſes to the lefr. March clear of your Hor- 
ſes. Here the ſecond or third Rank marching 
through, and when clear handling their Muſquets, 
Shoulder your Muſquets. Which is to be done 
marching, and here the Officers are to take care 
of the Ranks, and that the Files open three foot 
diſtance in the marching. Halt. Lay your right 
hand on your Muſquet.  Poize your Muſquet facing 
zo the right. Reſt your Muſquet. Cock and Guard. 
Preſent. Fire. Recover your Armes, By half ben- 
ding your Muſquets.. Caſt about to the left. 
Draw your Daggers. Fix them in your Muſquert. 
Recover your Armes, Charge to the Front, To the 
Right, Charge ( 4 times.) As you were. Totheleft, 
Charge ( 4 times. ) To the left about. As you were. 
Recover your Armes. Caſt about to the lefr, Here 
the right hand muſt be on your Dagger. }:th- 
draw your Dagger. Return your Dagger. Poize 
your Muſquet. Clean your Pan. Open your Car- 
tridg-Box. Take out your Primer, Prime. Return 
your Primer. Shut your Pan: Bringing your Muſquet 
up quick before you. Blow off your laoſe Corns. Caſt 
about to charge. Take out your Cartridg. Quickly 
ſhutting the Box, uncap your Cartridg with your 
Teeth, Load with Powder and Ball, Draw forth 
Jour 
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your Scowrer. Shorten it to an Inch. Place it 
in the Barrel. Ram home Powder and Bill 
Withdraw your Scowrer. Shorten it to a Houl- 
full. Return your Scowrer., Poize your Muſouet, 
Before you. Shoulder your Muſquet, Poize your 
Muſquet, laying hold of the Slings with your 
left hands. S/mg your Muſquits, Handle your 
Pouch. Stepping forwards with your right Leg, 
your left hand at the bottom, and your right held 
up all of aheight. | 

Open your Pouch. Take forth your Granade. Shut 
your Pouch, Altogether at one motion. Uncaſe 
your Fuſe. Falling back with your right Leg, even 
to your Jeft, and facing to the Front. 

Handle your match. The three Ranks doing it 
together. Blow your match. "The firſt Rank only 
falling back with the right Leg. The firſ# Rank 
fire your Fuſe. Deliver your Granade, Then un- 
ſling your Muſquets. Now the ſecond Rank is 
to march through on the right, ſix foot before the 
firſt, with their matches ready to blow. Blow 
your Match. Fire your Fuſe. Deliver your Granade. 
Here they muſt unſling, and ſtand cockt and 
guarded; and the third Rank is to march through 
on the right, ſix foot betore the ſecond. B/:1y 
your Match. Fire your Fuſe, Deliver you Granade, 
Here as b«fore: And the firſt Front is to march 
through fx foot. Fir/f Rank preſcut. Fire, Here 
the Daggers, are to be fixed in their muſquets, 
and the ſecond and third Ranks are to perform 
in the ſame manner, one after the other, by the 
ſame words of Command. Recover your Armes. 
Caſt avout to the left, Withdraw your Daggers. Re- 
turn your Daggers. Poize your Muſquets, To the 
proper Front. Shoulder your IMuſquets. To the 
Right abousr. Taking up your firſt ground, and 
opening 


p— — 


(cas ) 


opening your Ranks in your march. To your 


Leaders, Poize your Muſquets. Reſt upon your 
Armes. Lay down your Armes. To the: Right about : 


March. Breaking their Ranks, . then the Drum 


beating, they draw their Swords, facing to the 
left about, running with a Huzzs to their Armes. 
Return your Swords, Handle your Armes. Recover 
and Poize. Shoulder your Muſquets, Poize your 
Muſquets. Face to the Right about. Sling your Muſ* 
quets. March to your Horſes. The ſecond and 
third marchingand ſtanding at their Horſe's head 
facing to the Front. Unlimk your Horſes, Faſten 


your Links, Here ſhorten your Bridles: Pat your 
foot in your Sirrup. Laying their Muſquets over 


their Saddles. Mount. Hendle your Swords. Draw 
your Swords, Place your Swords. In your Bridle 
hand. Handle your Piſtol, which is always the 
left firſt. Draw your Piſtol. Cock your Piſtol. Keep- 
ing your Thumb on the Cock. Preſent, The 
Cock as high as your head in exerciſing. Fire, 
Still holding it up till thenext word of Command. 
Return jour Piſtol, "The ſame for the right Piſtol. 
Handle your Muſquet. Unſling your Muſquet. Mount 


your Muſquet. Here you may order the Muſquets 


to be charged,and then command : Cock your Muſ- 
quets. Preſent your Muſquets Sling your Muſquets. 
Into the Air. Give fire. Keeping the Muzzel till the 
next word of Command: Sling your Muſquets. Han- 
dle your Swords. Taking them in your right hand ; 
March. 

Exerciſe of Dragoons. 

Suppoſing the Dragoons drawn up in three 
Ranks, with their Muſquers advanced, and /:- 
lence commanded; the word is : Dragoons have 4 
care, ſling your Muſquets, make ready your Links 
clear your right foot of your Stirrup, diſmount. Stand- 
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Ing at your Horſe's head, here the ſixout-ſidemen 
are to continue mounted, that they may take 
care of the Horſes. Link your Horſes, to the left, 
march clear of your Horſes, and ſhoulder as you march, 
Halt. Here the Battalion is to be formed in the 
ſame method as the foot. Which is done by theſe 
words of Command : Have a care of the Exerciſe. 
Officers to the Right about. Take your Poſt in the 
Reer of the Battaliou : Here the Serjeants and 
Corporals falls into the Flank and Reer of the 
Battalion, and the Commiſſion Officers torms a 
Rank in the Reer. Dragoons have a care, Here 
they are'to pull off their Right hand gloves, and 
place them under their Girdles. Lay your right 
hand to your Muſquet. Poize your Mujquet. Reſt 

your Muſquet. Cock and Guard. Prejent. Fire, 

Recover your Armes with the Cock half bent. Ref 
upon your Muſquet. Handle your Dagger. Draw forth 

your Dagger. Fix them in the muzzel of your Muſ- 

quets, Charge to the Front. To the right (4, 

times) charge. To the right about, charge. To 

the left abcut , charge. To the left ( 4. times ) 

Charge. To the left about, charge. To the right a- 

bout, charge. Recover your Armes. Reſt upon your 

Muſquets. Handle your Dagger. Withdraw your Das- 

ger. Place your Dagger, Poize your Muſquet. Reſt 

your Muſquet, Clean the Pan. Open your Cartride- 

Box, Handle your Primer. Draw forth your Pri 
mer. Sink and Prime, Return your Primer, Shut 

your Pan with your two Fore-fingers. Blow off your 

looſe Corns : Ar the ſame time recovering your 

Armes, Caſt about to charge. Handle your Cartrids. i 
T ake out your Cartridg, as the Granadeers, Oper it i 

with your Teeth, Charge with Powder and bai. i 

Draw forth your Scowrer. Shorten it to an Inch,againſi 

your Tight Breaſt : Put it in the muzzel of your 

Huſquet ; Ram down Powaer and Ball, Wits 


C22] 


Withdraw your Scowrer, ſhorten itto a handfull 
as before. . Place your Scowrer. Poize your muſ= 
quets. Shoulder your Muſquets. Poize your Maf- 
 quets. Reſt upon your Armes. Lay down your 
Armes. uit your Armes. To the right about. March 
clear of your Armes, and Breek. At beat of 
Drum they are to return to their Armes with an 
Huzza, and asthey run, draw their Swords, and 
every man is to ſtand over his own Armes. Re- 
turn your Swords. Handle your Armes. Reſt upon 
your Armes. Poize your Muſquets, Sling your 
Muſaquets. To the right about. March to your 
Horſes. Unlink your Horſes, Shorten your Bridles, 
Put your left foot in the Stirrup. Mount, Faſten 
your Links. Unſlins and Advance your Muſ- 


quets, 
Of Doublings. 


 Doublings are neceſſary and uſefull for the 
frengthening any part of a Battel, as occaſion 
ſhall require: And confift in theſe two Geae- 
rals. 


1. Doublings of Length. e 4 Front and Reer. 
2. Doublings of Depth. $ 2 Both Flanks. 


There are ſix ſorts of Doublings, YV:z. 

1. Of Ranks, when every Rank doubles into 
the odd, and if the odd Ranks are to double, 
Face the Body to the Reer, and the ſame word of 

command will perform it. 
|_| 2. Half Files, Are ſaid to be doubled when 
Echey ſhall double their Ranks 

23. Bringers up. 3 into the Front. 

4. The doubling of the Reer, is when the half 
File doubles the Reer, 


5. The 
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* 5. The Doubling of Files, is when even Files 
double into the odd. 
6. The doubling of half Ranks, is when ong 
Rank ſhall double the other. 


All Doub-\ Paſſing through. 
lings are per-< Counter Marches. 
formed by, Intire or Diviſional Doublings. 


In the Doubling of Ranks, obſerve, that the 
Doubling of Files reduce them ; fo in the doubling 
of Files ro any hand, the doubling of Ranks to 
the contrary hand, reduceth them allo. 

In all motions of doubling, obferve, that they 
that are to double before they move from their 
places, are to advance, and poize their Armes ; 
and when they have performed their Commands, 
they are immediately to conforin to the ſame Po- 
{ture, that thoſe whom they double are in, whe: 
ther it be at ſhoulder or advance. 

All motions are performed in three ſteps, and 
firſt by ſtepping forth of the foot, which is next 
to the hand named ; and for reducement to re- 
turn by the contrary hand. 

All intire Doublings are to be performed by 
Order, both in Rank and File, and all divifional 
Doublings, are to beat open order both in Rank 
and File, and in all motions obſerve your right 
hand man. . 

A Batrallion' may be ſtrengthened by Dou- 
| blings either in the Front, Reer or Flanks, 


and Reer may ( \ Intire Wheelings. 
be ſtrengthen-x © Diviſional Doublings. 


The Front+ ,-Intire Doublings. 
ed by, ria Wheelings, 


The 


doubled, 
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The Flanks are 7 - c Files. 

ſrengchened or bby Half Ranks. 
TDiviſion, Wheelings. 


The Commands are; Ranks to the right, double ; 
march. Ranks as you were; march. Ranks to the 
lefr, deuble ; mareh. Ranks as you were, march, 

Here obſerve as for a general rule, upon all 
Doublings of Ranks or half Files; that though 
they are to turn to the contrary hand they dou- 
dled on, from the ground they doubled to; yet 
when they come to their own ground, they are 
always to turn tothe hand they doubled on, which 
brings them directly after their Leaders. | 

The doubling of Filesis performed in the ſame | 
rhanner, and is the ſamething with the reduction | 
of doubled Ranks. | | | 

For doubling of Frofit half Files by the Reer, 
half Files with the ReduQion, command. Reer 
half Files to the tight hand, double your Front ; 
march. | | 

Reer half Files, as you were ; march. Reer half 
Files to the left hand, double your Front ; march. 
Reer half Files, as you were; march. 


And for reduction let rth& Reer half Files with- 


_ out facing about ſtand, till the Front half Files 


have paſſed by, and then fall after their propet 
Leaders. _ 

 Butif the Front half Files are to be doubled by 
the Reer, the Body ſtanding ſtill, the Reer half 
Files are to march extreme ſlow, and to obſerve 
well their right hand men. | 

For doubling of Reer half Files by the Front, 

half Files with the Reduttion. 

Command, Front half Files, to the right about, 
double your Reer half Files ; _— 


Here 
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Here the 3 front Ranks or front half Files, 
turn tothe rk & about, paſſing on the right hand 
of the Reer half Files, and double into them, and 
then to face to the left about to their Leader, 
without any word of command. Redu#tion. Front 
half Files, as you were, march. | 

Here the front half Files are to march flowly, 
keeping three foot from the right hand men, in- 
clining towards the left, which brings them di- 
rectly to their former Ground. | 


Plate II. 


The manner of exerciſing Doublings. 


The Battalion being drawn up, if it be of 
Mufqueteers onely, the Officer who exerciſes, 
gives the word of command, . Muſqueteers, ſhoulder 
your Myſquets, If it bea Battalion of ſimple Pikes, 
the Officer commands thoſe that are to march to 
advance their Pikes, in theſe words, Ranks that 
are to double to the Right, advance your Pikes Ranks 
that are to double to the Left, advance your Pikes. 
And- this is a general Rule in a Battalion of Pikes, 
that always they whqy are to double advance 
their Pikes, and when they make a ſand they 
fix their Pike upon the Ground. 

But when the Battalion is compos'd of Muf- 
queteers onely, the Officer gives the word of com- 
wand, according to. the uſual Practice tor Muſque- 
teers alone, and Pikes alone. 

To the right, double your Ranks in Front: March. 
To make your Doubling true, ir isrequiſite, that 
the Souldiers parting from the left Foot, come to 
place themſelves in the middle of the Diſtances of 
the Ranks which they double : Examplg a, as it 
1s mark'd with little Points, If che Batcalion be 
ot 
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of fix Ranks in depth, when they ſhall double by 
Ranks, either in Front orin Reer ; the Batraliou 
ſhall looſe one Rank of the depth of the Ground, 
and the Diſtances of the Ranks ſhall become dou- 
ble with thoſe, with which they were double 
before. | 

To reduce your Battalion to its firſt Eſtate, 
you need no more than ſay thus, Renks as you 
ere ; and todouble to the left, ſay no more than 
this, To the Left, donble your Ranks. 

To double your Ranks by half Files; you muſt 
ſay, To the Right by half Files double your Ranks 1 
Front : March. You muſt give the ſame wordof 
command to double tothe left, by half Fites upon 
the Wings, orinthe Reer: Example B, to reduce 
your Battalion, you need ſay no more than this, 
Ranks as you were. 

If you would have your Battalion double their 
Ranks in Front upon the Wings, it is requiſite 
that from the half File tothe cloſe File, the Batta- 
lion cut it ſelf in the half Rank, and that the haif 
Rank on the left hand, face to the left, and thaz 
they double upon the Wings of the two, that 
have not ftirr'd from their Ground: Example C. 

This doubling ſerves to enlarge the Front, and 
to prevent being ſurrounded, when you fear to þ& 
allaulted in Flank. 


Place II. 
Of Wheeling. 


Wheeling isa Military motion which cauſes rhe 
Head of the Battalion, to turn on that ſide 


where the Flank ſtood, which is ſerviceable 


when the Enemy artracks the Wing of the Bat- 
talion ; or when you would atrack the Enem 
++: Wh - himſelf 
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-himſelf in Flank. ' And as there is often a neceſſi- 
ty in War to make or repell theſe forts of At- 
tacks, wheeling 1s a motion very neceſſary, which 
is thus perform'd. | 

Ihe Battalion being drawn up as is mark'd A, 
the Officer gives the word of commnad, March. 
When the Battalion wheels upon the firſt head of 
the right hand File, it wheels to the righr, when 
upon. the firſt head of the left hand File, to the 
left. A Quarter wheeiing is calld the firſt wheel- 
ing as when the Battalion A comes to poſſeſs the 
place of theBatcalion B,ir wheels upon the Center 
E. A half wheeling, is call'd the ſecond wheeling, 
whictr ſhall be performed when the Battalion pol- 
ſelſes the Ground C. A Three Quarter wheeling, 
is call'd the third wheeling, when the Battalion 
wheels into the Ground D. 

For better underſtanding of this, the Battalion 
A repreſents a Body ready to wheel, and the Bat- 
 ralion B repreſents a Body that has wheel'd. 

The right Wing FH moves firſt, and inmarch- 
ing deſcribes the grand fourth part of the Cir- 
cles repreſented in the figure, and comes to range 
it ſelf upon the correſponding right Wing mark'd 
with LG, ſo that all that Rank of men of the 
head of the File of the Battalion, comes to place 
' jt ſelf upon the Rank EG of the Barralion. B, and 
the left Wing ER makes onely little Quarters of a 
Circle, as the figure ſhews; to place it ſelf upon 
the correſponding I.ine EG. | | 

"The Souldier who ſtands at the Angle E never 
moves from his Ground, bur oneiy moves to the 
right, ſo that he is as it were the Center about 
which all the reſt of the Souldiers wheel. And 
every Sou dier makes greater or leſſer Quarters 
of Circles, as they are more or leſs diſtance from 


LA the 


$8 

the Center E. Thus the Souldier O makes the 
lefſer Quarter of Circle OP. The Souldier V - 
the Quarter of a Circle VT ; and ſo of the reſt. 

Obſerve that to make this wheeling truly, that 
the Serjeants are always to keep themſelves upon 
the Wings, that all the Souldiers may march with 
an equal pace. 


Of Wheelings. | 


Before you enter upon Wheelings obſerve, 

I. To cloſe your Ranks and Files to your 
Ocder. 

2, That in wheeling you always keep a due 
diſtance to your Leader, obſerving your right and 
_ hand man. a 

. That ſuch care and moderation be uſed in 
the motions, that the contrary Flank be not for- 
ced by running to diſorder themſelves. _ 

4. Thar your Armes be of a like poſture, vz. 
if the Muſquets be poized, the Pikes are to be 
advanced. 

When a Battalion is to wheel to alter the Front 
either toone handor the other, or to bring the 
Front where the Reer was, the command 1s, 
Wheel to the right or left ; if to the right, the com- 
mand is, Wheel to the right ; march, Then every 
man in the Battalion moves, and wheels from the 
left to the right ; onely he on the right Angie 
turns very flowly, being the hinge on which rhe 
reſt moves, bur all- the reſt the further they are 
from him, the fwifter muſt their motion be; 
and every man mult be carefull ro obſerve, what 
diſtance he is at in the Fiie when commanded to 
wheel, and to keep that ſame diſtance from his 
right or left hand man. And the fame method i 1$ 
to be obſerved to the right, if ths Battalion be 
commanded to wheel to the left, Of 
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Of Wheeling when a Battalion or a Body of 
Men march in Diviſon. 


heel to the right. Here the right hand man 
keeps his ground, and onely turns upon his heel, 
bur the left hand man moves about quick, untill 
he makes an even line with his right hand man, 
and the Officer bids him ſtand, and the ſecond 
Rank muſt not begin to whee! cill they have taken 
the ground of the firſt, and fo every Rank ſuccel- 
ſively is to march diretly forwards up to their 
Leader's ground before they begin to wheel. 

Of Wheeling by jg Ranks. 

Ranks to the right or left hand wheel ; march. 

If to the right, the right hand man of every 
Rank is to ſtand, and onely turn to the right on 
the ground he hands on ; and the reſt are all to 
wheel together into one Rank at the word of 
command ; march. The Redudtion is, Form your 
Ranks to the left, or, as ye were: In the perfor- 
mance whereof, the left hand man of every Rank 
is to ſtand, and onely turn to che left; and ar the 
word, march, the reſt are to wheel jnto their 
places as they were. | , 


Of Wheeling backwards by half Ranks. 


The number of men ought to beeven in every 
Rank, and the right and left hand man of every 
Rank being ordered to ſtand, and to turn to the 
right and left inwards: The word of command 
15, By half Ranks wheel to the right and left back- 
ward, march. 

Ar which words the half Ranks ſeparate, and 
fall back to the right and left hand men, making 

two 
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two Ranks oppoſice to one another : The Ofi- 
cers and Colours are to ſeparate according, and 
to take their Poſts. The Serjeants and Drums 
are to be on the right and left, the ReduQioii is, 
by half Ranks, To the right and left inward, forms 
your Ranks, as you were, march, Here the right 
and left hand man of every Rank is to ſtand, and 
onely turn to the right and left inward, and the 
reſt at the word, march, are to wheel, and they 
will be in the ſame marching order, as they 
were. Fig. 3. | 
Of Conntermarches. 


Theſe of all motions in this Art, being the leaſt 
uſefull roour lateſt node of Diſcipline, though of 
great Afitiquity afid uſed by the Greciavs, 1 ſhall 
be ſhore in C—_ of them, the knowledge 
of them being no burdens, ; Ec 

All Countermarchesly under theſe 3 Heads. 


1 CMaintaining|<' Chorean, of Cretan. 
2 <Looling JE I Lacedamobinn, 

3 (Gaining |&| | Macedonas. 

En all { Files. | Leader 

which (Ranks Ks eve-| Rink-man. 
there is _JFrofits. | ws File-leadet. 
Cout- Ree Halt oe te | Brifget-up. 
ches of { Half Ranks. | -—_ 


x. All theſe may be pefformed by intire 6r di- 
viſional Countertnarches : 11 che Execution! here- 
of your diſtance is to be, at fix Foot of Ratik arid 
File. | 
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2. When you are tocountermarch to the right, 
the File Leaders are to ſtep forwards with their 
right Legs, and face about to the right, paſſing 
down to heir Reer, with their reſpective File fol- 
lowing them, obſerving their right and left hand 
man, and muſt not turn: before they are advan- 
ced to their File-leaders. 

3. All intire Countermarches of Files or Ranks 
may be reduced by contrary Countermarches : 
If the Command be to the right, reduce them to 
the left : And fo for the Countermarches of the 
Front, Reer or Flanks, into the midſt reduce 
them back from the midſt. 


Plate IV. 
Flow to form and order Battalions. 


The Art of forming Battalions inſtructs how 
to draw up a Body of Infantry in ſuch order, 
and with ſo much caution before hand, that it 
may be able advantageouſly to withſtand, and 
engage another Body of Infantry, though ſuperi- 
our in number ; or a Body of Horſealone, or elfe 


a Body compos'd both of Horſe and Foot, when ' 


attack'd in anopen Field, where there are neither 
Hedges nor Ditches, nor any riſing grounds to 
defend them from the Enemy. Now in regard 
the Pike and Partiſan are the onely Arms proper 
to ſtop the fury of the Cavalry, and to prevent 
their breaking in upon the Battalion, the firſt 
thing that is to be done in drawing up this Batta- 
lion muſt be to form a Body of all Pikes, and it 
muſt be the chief care of the Officer that commands 
the Party, to diſpoſe his men in ſuch a manner, 
that they may not defend the Muſqueteers, bur 
alſo the Colours and the Baggage, if mere be 


Occaſion. 
| Mow 
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Now to order a Batcalion in this manner, the 

ſecret conſiſts in the obſervation of.three things ; 

of which the firſt is, Þ , 

1. That the Souldiers be fo ordered as to ſtand 
with their Arms preſented every way, and to 
make a Front on every ſide, to the end, that 
which ſo ever of their Fronts be aſſailed or attac- 
ked, they may be able todefend themſelves ; asT 
ſhall ſhew you, by the Example of a Body drawn 
up in form of a Croſs. 

2: To blunt the Angles,that is, ſo to order your 
Men, that the Angles of the Battalion may be 
very obtuſe; in ſuch a manner, that the two ſides 
that form the Angle, joyn together, but with 
one Right Line onely. For the Angle is the 
weakeſt part of the Battalion, as being leaſt ſtreng- 
then'd by the Pikes. For the Souldiers which 
are next the Angle preſent their, Pikes. in Front, 
and not being able therefore to preſent toward 
the Angle, the Angle muſt of neceſſity lie open 
to the Enemy. So that the Ancients with whom 
ſquare Battalions were great in uſe, flank'd their 
Angels with Little Bodies of Muſqueteers mark'd 
ABCD ; which are ſmall Bodies poſted in rhe 
middle of the Fronts of the Battalion, and with 
which ſometimes they ſzcur'd the Angles. True 
It 1s, that theſe lictle Bodies being eaſily cut off by 
the Cavalry, and beaten off from the Body of 
the Battalion, the farther uſe of them has been 
laid afide. | 

3. To leave a void Space of Ground in the 
Center of the Battalion, or middle of the Pikes, 
ſufficient to receive and ſecure the Muſqueteers, 
the Colours and the Baggage. | | 
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Plate V. 
Of a ſquare Battalion of Men drawn up in form 
of a Croſs. 


That this may be done, it is requiſite that the 
number of men deſigned to compoſe a ſquare 
Battalion, be ſuch a number as may be divided 


mo four equal parts: Such are 16. 36. 64. 100, 


6, | 
Then the Battalion is divided into half Files, 
and half Ranks, in this manner. 


The Word of Command. 


of Half File of the Right hand half Rank ſtand 
faſt. A. 
2. File-Leader of the Right hand half Rank to the 
Rieht-C. 

Order your Pike. 


_ C Movestothe Right to make a Front toward 
rhe Right Wing of the Battalion, and keeps his 


Ground. on. 
3. Half File of the left hand half Rank, ſtand 


faſt, B. 
. File-Leader of the left hand half Rank look 
well 16 your ſelf D, march. 

The half Rank D marches till the half File 
cloſure of the Angle mark'd 5, be advanced a 
litte beyond the Souldier mark'd 59, of the right 
hand half Rank C, as appears in the ſecond Fi- 


re. 
5. They that hawe marchd, Order your Pikes D. 


6. Half Files ſtand faſt, AB to the left, march, 


fta 


The 


Its 


1d 
he 
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The half Files having faced to the left, move 
toward che left Wing of the Battalion, trill the 
Souldier 6. of the half Files A be advanced, a lit- 
tle beyond the Souldier 4. of the half Rank C. 

7. The half File of the Right hand balf Rank to 
the left A. 

The Half File A faces to the left to make a 
Front withour. | | 

8. They that have faced to the left, Order your 
Pikes. | 

A Keeps his ground. 

9. Half File of the left hand half Rank, ſtand 
faft, To the Right, —March, —Stand. 

* The half File Bhaving facedto the Right, mar- 
ches toward the Head of the Battalion, till che 
Souldier of the Angle 3, be near the Souldier 9, 
of the half Rank D, and the Souldier 8 of B, be 


near theſjSouldier 2 of A, as appears in the * 


Figure 1. 

to. They that have marches ta the left, = Order 
their Pikes. 

Then B makes a Front towards the left Wing, 
and the Croſs is formed. 

If you would Blunt the Angles, you muſt have 
other Pikemen, and place them according to the 
Rule which we ſhall give you in the next page. 

Inſtead of blunting the Angles, you may ſome- 
times plant ſinall Pieces of Artillery, or elfe ſer 
Wagons or Carts for the ſecurity of the Batta- 


hon. 
Plate VL 


A General Rule for the blunting or filling « 
the Angles of the Battalion. 
Every little Body that requires the blunting of 


its Angles, ought to be compos'd of a Square 
; | Number 
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Number of Men, as of 4.9 16. 25. 36. 49, &c. 


Therefore you muſt place the Men in Rank ac- 


cording to Arithmetical Progreſſion or Proportion, 
of which the Interval, Exceſs or Ditference of the 
Terms muſt always be two: Thus, having pla- 
ced the firſt Man at the Angular Point A of the 
Figure 1, the ſecond Rank ſhall be of three Men, 
as being a Number of which the Exceſs, Interval 
and Difference is 'T'wo in reſpet of One. The 
third Rank ſhall be of five Men, which is a 
Number that exceeds three by two. The fourth 
ſhall be of ſeven ; the fifth of nine ; and ſo for- 
ward, ſtill encreaſing every Rank by two Men 
more than the Rank which is before, according 


to that ſame Arithmetical Progreſſion, which has 


always two for the Interval or Difference of the 
Terms. : Y 

Now to place theſe Men in: due Offer, you 
muſt imagine that the ſquare little Body ACBD, 
moves off the Ground T, upon the left of the 
Battalion Q ; and when its laſt Rank AD, is ad- 
vanced one pace beyond the Wing AD, of the 
ſame Battalion Q , it turns to the Right, and 
then the Souldier A of the ſecond Figure comes 


upon the Ground A of the firſt Figure. The 


fides AD, AC, of the ſmall Body meet together 
upon the ſides that anſwer to one another AD 
AC of the Angle. Then you command the Men 
of the little Battalion to make a Front toward 
the Angle, and when they are drawn up accor- 
ding to this Arithmetical Progreſſion, you cauſe 
them to make an out ward Front.. 


How 
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Plate VIE . 


FTow to frame an Otogon Battalion with Eight 
Fronts, 


Let it be a Battalion of 4o Pikemen drawn up 
four deep, and ten in Front. You may accor- 
ding to the ſame Method draw up like an Octo- 
gon any Number of Pikemen, that ſhall obſerve 
the ſame Proportion of 4 to 10, between Front 
and Depth, as 8 in Depth, and twenty in Front, 
I6 in depth and 4o in front, or 32 in depth and 
801n front. For in this Example. I have choſen 
this little Number of Pikemen, to give the more 
light to the ordering and difpoiing of a far grea- 
ter Number. | 


The Words of Command. 


1. The two Right hand Files, and the two left 
hand Files ſtand faſt, AB IL. | 

2. The half File of the two Right hand Files face 
to the Right, B. 

3. The half File of the two left hand Files, face 
to the left L. | 

4. Files of the Wings, march. 

The half File B moves into the Ground 4. L. 
moves into5. A moves into9. and] into 8. which 
four Bodies are deſigned to blunt the Angles. 

There remains afterwards upon the Ground of 
the Battalion the ſix Files CD GH. which muſt 
be opened by half Ranks, and half Files to form 
the Croſs of the chird Figure, and to clear the 
Ground of the Center, by a Quarter Wheeling. 

5. The half File of the Right hand half Rauk C, 
half turn to the Right, Order your Pikes. 

C Makesa Front towards the Rees, and keeps 
his Ground. | 6. File- 
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6. File-leader of the Right hand half Rank to the 
Right G, march, ſtand. 

e three Files G make a Frent toward A 
upon the Right Wing, and advance onthat fide 
two or three Paces beyond their Ground ; and 
fo that which was a File is become a Rank. 

*". They that marched ſtand faſt, G to the Right 
a Duarter Wheeling. 

The three Files G, make a Quarter turn to 
the Right, and wheel abour the Souldier R, in 
like manner as the Right Wing TY of the firſt, 
and become placed as you fre the 2 Figure; 
where the three Files G are marked with the 
ſame Letters as they are in the Body of the firft 
Figure. 

And becauſe that after the wheeling they 
make a front toward VR, to the end they may 
make a Front outward on the ſide of VXY, [ the 
next Word of Command is; ] 

8. To the left, —Order your Pikes. 

9. File-leader of the left hana half Rank, ſtand 
upon your guard, H march. 

Take notice in the 2 Figure of the three Fites 


H, marked with little Points. Theſe you cauſe | 


ro march forward along the Line marked PM 
QF, to gain the Ground H marked with three 
great Dots in the ſame Figure. Bur ro gain this 


Ground, they march beyond the Ground of the 


Batralion, till the fecond Rank pointed PN have 
advanced three Paces farther than the Flank YT 
of the rhree Files G, which then make a wheel- 
ing; which will bappen when the Souldier P, 
Thall be upon the Ground Q, and that the Soul- 
dier M ſhall come upon the Ground F,. at what 
time the Word of Command. 


10. To ihe Right, = March, 
To 


wo TY FF 
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To make a Front toward the three Files G, 
and when they ſhall come to be three paces from 
the Reer of the three FilesG, then command em. 

IF. To the left, Reſt your Pikes, 

Then they will make a Front outward, and fo 
ſhall keep their Ground. 
I2. The half File of the left hand half Rank, 
fand faſt, D March, —ſband. 

The half File D, advances two Paces beyond 
its Ground. 

r3. To the Right, —a Luarter Wheeling. 

The half File D makes a Quarter Wheel about 
the Souldier Z, as you may fee in the third Fi- 
gure, and becauſe that after the wheeling, they 
make a Front inward toward the Center, there- 
fore to change the Front outward, the Word of 
Command is ; 

r4. They that made the Fuarter Wheeling, wheel 


| by half Converſion to the Right. 


The Croſs being thus made, you bring the 
four Fites upon the Ground,. 4, 5. 7, s. and 
blune the Angles according to the foregoing Ge- 


neral Rule. 
Plate VIII. 


The manuer of drawing up a Battalion in a 
Hexagonal Figure, with a waid ſpace in the 
Center, and the Front of the Battalion fu 
Times exceeding the Depth. E) 


We ſyppaſe che Battalion to confiſt of 710 
Pikemen, twelve deep and 60 in front, which is 
to be drawn up into an Octoganal Figure like 
that marked thus 5. 

The Batralion being drawn up in the large 
black draught of the firſt Figure, to bring 1t ra 
the Square marked with Points in the fame Fi- 
gure, 
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gure, the following Words of Command are to 
be made uſe of. 

I. The twelve Files of the Right Wing, of the 
twelve Files of the left Wing, ſtand faſt,CDD,PAB. 

2. The ſix Right hand Files of the Right Wing, 
and the ſix left hand Files of the left Wing, CD, AB. 

3. They that have advanced double their Files in- 
ward to the Front and Reer. 

A Takes the Ground V, B takes the rem 
T, C takes the Ground O and D poſſeſſes R. 

4. They that have had the Word of Command, and 
they that have doubled, ſtand faſt VPT,ODR: 

5. Middle Files ftand faſt, ME. 

6. Advance your Pikes, Middle Files EM 

*. The half File of thoſe that advanced their 
Pikes, wheel by half Converſion to the Right. 

8. - March thoſe that advanced their Pikes, till the 

Rank be advanced one Pace farther than the 
firſt of the Files that doubled Front and Reer. 

M and E Move and change into the Ground 
marked with the Points Mand E, and form the 
Square repreſented by the ſame Points, which is 
afterwards to be conſidered in the Figure K. 

9. The ſix Right hand Files, and the fix left 
hand Files that marched wheel by half Conver- 
fion in IFHH, which done, they make a Center 
toward the Center of the Barralion. 

10. They that have wheeled by half Converſion to 
the Right, march toward the Center 1ill the laff 
Rank be all entered. 

1 and F come upon the Ground Y, and HH, 
upon the Ground GG where as they ſta nd, they 
are cauſed to turn to the right and left, to ad- 
vance forward, that is, Y fronting Y, "and G 
fronting G, by "which means YYGG, polleſs the 
Ground NNNN. 
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TheGround TY and FY becomes void. 

Then the word of command is to be given to 
the two particular Battalions, OQRUPT, which in 
regard they make a front inward , you muſt order 
the Battalion OQR, to make a half wheel to the 
right, and the Battalion UPT, to make a half 
wheeling to the lefr, and by that means they will 
make a frontinward, and you ſhall cauſe them to 
march to the Center, and theO and V ſhall poſ- 
ſels the ground Y, Y and R and T ſhall pofleſs the 
ground GG. 

Then you muſt cut off Eight fourths of the Ranks 
ORUTLLELL, and reduce them into Triangles 
to blunt the four Angles that are next them, and 
the Battalion ſhall be formed after an Octogonal 
figure, as in the figure marked &, where youlſee 
the ſame letters made uſe of here, "they anſwer to 
the ſame letters in the twoother Figures. 

You have 532 Muſqueteers at 12 indepth, and 

44 in front, there will remain 4. The 532 Mul- 
queteers, ſhall ſerve for the Flanks of the Batra- 
lion of Pikes, and to that purpoſe you ſhall take 
12 Files of their right Wing, which will make 144 
Muſqueteers, and as they will be equal in front 
to the Body of the Pikes marked E, you ſhall 
march them to the head of the ſaid Body, and 
cauſe them to enter into the Center through the 
Intervals of the Pikes. | 

When they are advanced toward the Center, 
divide the Ranks in half, ſo that one half Rank 
ſhall march toward the Body of Pikes marked QQ, 
_ and the other half Rank towards the Body of 
Pikes marked P. 

After this take from the left Wing of the Muf- 
queteers twelve files more, which make 144 men; 


and cauſe them $0 advance toward the Center 
E tnrough 
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( 50 ) 
through the Intervals of the Pikes E, and then 
divide them by half files. 

One half File ſhall advance toward M, and 
the other half File ſhall ſtand their ground behind 
the Pikes E. 

For the 304 Muſqueteers that remain, they . 
ſhall make the two Files that ſurround the whole 


Body. 
Plate IX. 


How to reduce a Battalion with a void ſpace 
zn the Center, 


You begin with the Muſqueteers which you 
command from the Center through the ſeveral 
tronts MPEQ,, which together wich thoſe that 
ſurrounded the Body, you cauſe to rank and 
file themſelves as they were. 

As for the Pikes that form the Oftogonal Body, 
you give them the following Words of Com- 
mand. 

I. They that ſtand in the Angles to your Places O 
and R, reſume their diſtances, and make the ſame + 
front as ©, The Files V and T do the ſame inreſpect 
of P, and the Files LL obſerve the ſame order ; in 
regard of the Pikes ME. 

2. The 12. files of the right Wing, and the 12. files 
of the left Wing, that doubled Front and Reer, ſtand 
faft OR, UFT. 

3. March «Files of the Wings that have received 
the word of command OLR and UFT, move off and 
march forward. | 

4. They that doubled Front and Reer, to your Pla- 
ces O and R, return tot he Ground which is marked 
in ihe firſt Figure, by the Letters CD and UT, return 
#0 the Ground A and Bof the firſt Figure. , 

«, 118 
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&. 7he Files that marehed toward the Center, to 
your Places, the four ſmall Squares NNNN, return 
to the Front of M and E. 

6. The middle Files ſtand upon your guard, EM. 

7. The half File of the middle Files half a Turn 0 
the right M makes a front toward the ſame Center. 

8. PFile-Leader of the middle Files, half” a Turn 
to the Right, E makes a front toward the ſame 
Center. 


9. March middle Files 


E and M move for- 


award till they come upon the Front CD2. and PAB 


of the firft Figure. 

10. File-leader of thoſe that marched, half a Turn 
to the Kight, E returns to its firſt Front, and the 
Battalion is reduced. 


Plate X. 


Of an Army in General. 


Squadrons of Horſe are commonly compoſed 
of yo, -100 or 120 Troopers, and ſeldom exceed 
200. 

Battalions are made as ſtrong as may be, the 
Pikemen always in the middle, and the Muſgue- 
teers on the Wings. 

An Army is commonly divided into 3 Bodies 
which are ranked in 2 lines, the firſt line is called 
the Vanguard A, the ſecond the main Body B, 
the 3d. the Reer-guard C, or Body of Reſerve. 
The middle of thele 3 lines conſiſt of foot as D, and 
the Cavalry is on the Wings as at E. Sometimes 
the Squadrons are placed in the Intervals berwixt 
the Battalions, that ſo, when the foot hath fired 
and began to put the Enemy out of order, the 
Horſe may more ealily break in, and charge 
through thoſe Intervals, and ſo make an intire 

| E 2 rout, 
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rout, and alſo in caſe it ſhould happen, that the 
infantry ſhould have the worſt, having fired and 
charged ; then the Cavalry is immediately at hand 
to ſuccour, and give them time to rally again. 

If we conſider the number of foot which com- 
poſe a Battalion, which conſiſt of about 1000 
men ; and thenumber of Horſe-men that make up 
a Squadron, which at moſt is not 200; it 1s thar 
though there be but very few Cavalry in an Ar- 
my, yet the Number of Squadrons is double, yea 
triple the Number of Battalions : So that for eve- 
Ty Battalion, in the middle of each of the 3 lines, 
there will be 2 or 3 Squadrons in the Wings of 
tne ſame line. | 

When an Army is drawn up in Battalia, there 
is 5 foot ſpace allowed between each Horſe-man, 
and 3 foot between each Footwan, that is, for 
the front or diſtance of one file from another ; But 
when the Battel begins, the files cloſe, and the 
front is leſſen'd about one half. 

There is alſo left about 100 paces between the 
firſt ling and the ſecond, and 200 between the 
ſecond and the third, - that ſo the Troops if broken 
may have ground enough to rally on, which o- 


 therwiſe would not be ſufficient. 


In every line the Battalions are diſtant from 
Battalion, and the Squadrons from Squadron, 
almoit equal to their Front ; ſo that the Front of a 
Squadron extending about 2 or 3oo foot, the In- 
tervals between two Squadrons ſhall be 2 or 300 
foot more or leſs, and the Front of a Bartalion, 
being between 170 or 180 foot, the interval be- 
tween the two Bartalions, ſhall be within a little 
equal to their front. 

Theſe intervals are left thus large becauſe the 
<Equadrons and Battalions of the ſecond line, are 

placed 
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placed juſt behind the Tntervals of the firſt. And 
likewiſe the Bodies of the Reer-guard are placed 
juſt behind the Intervals, that are between the 
bodies of the main Battel, that fo by theſe Inter- 
vals, both may more caſily advance againſt the 
Enemy ; and if the firſt line be broken inſtead of 
falling back upon the Troops of the ſecond; 
( which muſt needs happen if the Bodies of all the 
lines made but files ) it might rally behind its own. 
ground, and leave the interval tree for the ſe- 
cond line to advance, and maintain the other 


that gave ground. 
Plate XI. 


Of the March of an Army in a Flat and Plain 
Coantrey. 


The General having given out orders the 
Night before he' deſigns to march the Army, 
let every one be ready to march the next Mor- 
ning by break of day. The Horſe and Foot ſhall 
repair betimes inthe Morning, under their ſeve- 
ral Colours and Enſigns, to the place where every 
Company 1s to be drawn up. 

All the Companies being drawn up, they. ſhall 
begin to march, and muſt range themſelves in 
Squadrons and Battalions, to. be afterwards em- 
battePd in the Ground marked out by the Mar- 
ſhall of the Camp, or his Aſliſtants. 

The Marſhal of the Camp ought in the firſt 
place, to be exactly enformed of'the Conditi- 
on of the Countrey ; through which the-Army 
1s to march, taking hisvnſtructions from the Ge- 
neral and particular Maps of the Countrey, or 
from the information of the Countrey People. 
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He ſhall draw up his men in Battel array ac- 
cording as he thinks moſt convenient, or as the 
General ſhall have given him Order. If it be 
through a plain and open Countrey, which 1s 
convenient for the Horſe Cavalry, the Artillery 
and Wagons, then let him extend the Wings of his 
Army, and obſerve the following Order. 

He ſhall divide his Army into three Bodies. 

That in the middle muſt conG6iſt of three thirds 
of the whole Infantry, drawn up in great Bodies 
and Battalions, each conſiſting of two or three 
Regiments. 

Upon the Wings or Flank of this Infantry, 
muſt be placed the grear Artillery, guarded by 
ſome Battation of the Infantry. 

Upon the right and left Wing of this middle 
line ſhall che Cavalry march, in little Squadrons 
e:ch conſiſting of two Cornets, Thereſt of the 
Infantry marching in little Bodies, ſhall encloſe 
berween it and the Cavalry, the Baggage and 
Ammunition of the Army , with ſome field 
Pieces; as may be obſerved by the March re- 
preſented in the Figure aforeſaid. 


Plate XII. 


Of the March of an Army through a Countrey 
dificalt to paſs by reaſon of narrow and rug- 
ged Vays. | 
In leading an Army from one place to another» 

there is no accident that can be met with, more 

trroubieſome to its march,than when it isconſtrain'd 
to paſs turough narrow Pallages and leng Lanes. 

It theſe ways Iye over Mountains, the Gene- 
ra!s muſt ſend his Forlorns to poſt themſelves up- 
on the higheit places, that look into the Bottoms 
round 
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round abeut, to diſcover whether the Enemy be 
there entrenched, and to obſerve the Situation of 
the Plains, ſtriving all along to gain Intelligence 
of the March of the Enemy. 

Ifthe Roade be covered with Trees, care muſt 
be taken to ſend a day or two before the Army 
arrives, Carpenters, and Pioneers with a gonad 
guard of Horſe to defend them while they cur 
down the Trees, and enlarge the ways, to the 
end the Army may march ina Body. Firſt you 
ſhall ſend before a Squadron of Horſe ; and after 
them a Body of Horſe, that muſt be well backt 
by a Body of Infantry; then ſhall follow the 
Train guarded by ſome Battalion of Foot ; then 
ſhall che reſt of the Army follow,ſecured by a gocd 
, Body of Horſe that brings up the Reer: - Bur if 
» the Countrey be ſo rugged, as not to"admit of 
any paſlage for Carriages and Artillery, of which 
notwithſtanding there is a neceſlity ; or ſuppo- 
ſing the Rodelye over Mountains, Hills, Valleys, 
Rivers and ſuch like difficult places, then mnit 
the General cauſe new Canon to be caſt upon the 
way 1n convenient places, turning a little our of 
the Rode. In the mean time his Scouts muſt be 
always abroad to gain intelligence of the Enemy, 
and when he is perfeCtly informed how the way 
lyes, and that he has made a paſlage for his greac 
Guns, he muſt divide his Army into two Bodies; 
of which he ſhall cauſe the one to march file by 
file; after them ſhall follow the Artillery, and 


the ſecond Body or Reer-guard. 
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Plate XII. 


Of the March of au Army through an Enemies 
Countrey. 


If there be a neceſſity to carry the War into 
the Enemies Countrey, either to beſiege ſome 
Place therein ; or elſe for the Relief of ſome place 
already beſt eged, whether the Enemy be beaten 
in the Field, or whether he ſtil] keep the Field 
to put new ſupplies of men and proviſion into the 


Garriſon, or hinder proviſion from being brought | 


to the Enemies Camp. 

Upon all theſe occaſions whether heencamp in 
the Field, or quarter in Villages, the General 
muſt take care that the Commiſſary General of 
the Victuals, and the Treaſurers at War be dili. 
gent and Faithfull in their Charge 1n proveng, 
and furniſhing the Army with Victuals. 

If the Enemy has been routed and be not in a 
condition to recruit, then you may march as in 
the preceding pages, whether the Countrey be 
open, or ſtreighter 

But ifafter a rout the Enemy be rallyed again, 
ſs» that they are able to make head againſt the 
Victor, then it behoves the General to march 
Cloſe ; and to the end the Army may be in a 
condition to open their paſſages and make their 
own way, it muſt bedivided into little Bodies. 

The Cavalry muſt be placed upon the Wings, 
in front and in the Reer of the Bodies. ThelIn- 
fantry muſt march in the middle, and in a groſs 
Batralion. The Artillery upon one ſide guarded 
by ſome old Regiments, as you ſee in the Plate. 
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Plate XIV. 


Of the March of an Army in a cloſe' and co- 
ver d Countrey. 


An Army never ſuffers greater inconvenience, 
than when itis forced to march through a Coun- 
trey abounding with Woods and Rivers, eſpeci- 
ally if it be in the Enemies Territories. For be- 
ſides that it is impoſſible to march in order, the 
ways and paſlages ih theſe ſort of Countries are 
for the moſt part ſtrangely incumberd with 
Woods and Rivers. 

Now an Army being conſtrained to paſs through 
ſuch Countries, it behoves the General to ſend 
his Engeneers with a Party of Horſe, and ſome 
Companies of Foot, and Pioneers; to fill out the 
Ditches, raiſe Bridges and build Boats, and in a 
word, to do what ever the Engeneer ſhall com- 
mand and ſee fitting ; to facilitate the march of 
the Enemy. Inthe mean time the General muſt 
be carefull to ſcoure the Country with his Caval- 
ry, to the end he may get intelligence of the E- 
nemy, whether he be in the field, and which 
way he marches, for the better avoiding Ambul- 
cado's and Surprizes. And then it is that a Ge- 
neral ought to have his ſpies moſt ative and buſie 
to diſcover the deſigns of the Enemy, which is 
the greateſt Advantage a General can wifh for at 
ſuch a Conjuncture. 

The General muſt inform himſelf by his Scouts 
of the condition of the Enemy, which he muſt 
not believe but upon the confirmation of many ; 
and knowing that he lies expecting him at ſuch 
a paſs, he ſhall advance with his Army in the beſt 
Order the Countrey will permit. 

But 
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But if he underſtands that the Enemy waits 
to ſurprize him, at ſuch or ſuch a narrow paſs; 
or Croſſing a River, where he muſt file off his 
men, or that the Countrey people, are entrench'd 
with ſome Companies of Foot in any Village or 
Caſtle, then he muſt call a Counſel of War to 
conſider what is to be done. 


Plate XV. 


The manner of encamping an Army conſiſting 
of Horſe aud Foot. 


ihe neweſt manner of encamping an Army, is 
to diſpoſe it into two lines, with a reſerve. But 
then we muſt ſuppoſe the Ground to be conve- 
Nient. 

Care is then to be taken that between the one 
and the other line, there be the diſtance of Three 
| hundred paces, at 3 Foot to a pace. 

Thar all the Squadrons of Cavalry of each line 
have allowed for every one five and thirty Paces 
of Ground, and that there be as much void ſpace 
between the one and the other, to the end that 
one Squadron may paſs through the intervals, it 
there be an occaſion to engage. 

Fhe Battajions of infantry which are ſtrong, 
and encamped 1in Battalia ſix men deep, muſt have 
fourſcore paces of ground allowed them, more 0r 
ies, according to the fituation of the Place. 

etween the Squadrons of Horſe and the Bat- 
zaltons of Foot, of the fame line muſt be left the 
diſtance of forty or fifty paces. As for the Arti 
fery, the grear Guns muſt be planted upon the 
firſt line of the infantry, in ſuch places as ſhall be 
taought of moſt advantage. 


Cow ) 


The Baggage and Ammunition, muſt be ſecur'd 
between the ſecond line and the body of the re- 
ſerve upon the right hand, and the proviſions up- 
on the left : or next to the Tent of the Commil- 
ſary General of the Proviſions. | 

The Quarter-Maſter and Sargeants as well of 
Horſe as Foot, are to pitch their Tents at the 
Head of their Squadrons; and Battalions, the o- 
ther Officers Tents behind. TheParading place, 
and the Principal Corps Du Gard, are to be al- 
ways at the head of the Camp, where the Arms, 
Colours and Enfſigns are lodged. | 

The Horſe are to be poſted on the Wings, and 
the foot on the middle. | 

To every-Squadron conſiſting of 3 Troops, 
and 5o men in each Troop, ſome allow 50 paces. 
And to every Battalion conſiſting in 16 Compa- 
nies, and 5o men in each Company, 100 paces 
for their encamping. 

The Dragoons are never to be encamped in the 
Body of the Army, but have their Camp at the 
Head or on the Wings on that ſide, where the 
greateſt danger is, ſerving always as an outguard 
tor the Army. 

Every Regiment ought to have a guard at the 
Head of their Camp, and the Major General 
for that day takes care to place the great 
Guard in a proper place and diſtance from off 
the Army, towards the Enemy : Chooſing for 
that purpoſe a place where all the Avenues may 
be difcovered. 


of 


— : Bey 2 
7 me os -24ag20 - con 7 _ Y . - An 
w bs m——— 9 EN QYE, > on oh W SIS Ione * OI 
G & © _ - 
br yn ap, - -— = - _ > 
— nun ——_— a - CEEES="T COVE CE 
m EIS VS —_ : » hate wot. « he, 9 - 
a Wh 4 i % «© * +, =J- 7 : 4 


( 60 ) 


Plate XVI. 
Of encamping a Battalion of Foot. 


.The ground allotted or commonly aſſigned for 
encamping a Battalion is roo paces, which by the 
Quarter-Maſter is divided thus, Viz. For each 
Hut 5 Foot ſquare, 2 Foot to the By-ſtreets, and 
15 Foot to the great ſtreets, and 2 Foot diſtance 
between the Huts, and every Company contat- 
ning 50 men ought to have 10 Huts. 

The Kitching muſt be marked out at 12 Foot 
diſtance from the laſt Row of Huts, and are to 
be placed juſt over againſt them, ſo thar the 
ſtreets may be open quite through for the Officers 
to paſs eaſily to the Head of the Camp, as there 
ſhall be occaſion. The length of the Kitching is 
to be about 9 Foot, and the Breadth 6 Foot. 

There 15 about 3o paces diſtance between the 
Soldiers Kitching and the Captains Tents; and 
40 paces diſtance between the Captains Tent 
and the Front of the Subaltern Officers ; and the 
remaining Ground 1s for the encamping of the 
Field Officers, and the Captains Equipage; the 
Sarjeants Huts are tobe at the Head of the Soldiers 
ro open the contrary way, that is, to the Front. 

The .Sutlers are to be encamped behind the 
Officers "Tents, there muſt be 25 or 3o paces be- 
tween one Battalion and another ; and rhe Ce- 
lonels, and Field Officers, and Staff Officers 
Tents are to be in the Center of the Battalion 
behind the Tents of the Captains. 

ThePikes are to ſtandat 18 Foot diſtance from 
the Huts, the Muſquets at 18 Foot diſtance from 
the Pikes, the Colours and Drums are to be ſet 
within the Hollow of the Pikes. | 
To 
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Plate XVII. 


To encamp the Cavalry. 


Toencamp a Troop of Horſe of too Men,there 
is aſſigned them for the whole Troop 50 Foot in 
Front, viz. AB, and 200 in depth, viz. AC. 

To two Horſemen 1s allotted & Foot in breadth 
and 32 in length, to make their Huts or Ba- 
raquesasatD. | 

And for the Huts or Baraques for their Horſes, 
thereis allowed toeach 4 Foot in breadth and roin 
length, as EE, the Men and Horſes are both lodg- 
ed in two Ranks as EG, the Horſes heads ſtand to- 
wards the Huts of their Maſters. 

Between the Huts and Stables there 1s a Lane 
or Space 8 Foot broad, the Captains Lodgings or 
Tents are at the Head ofthe Baraques of his Troop, 
the whole Front of which he poſleſſes ; and the 
breadth of it is about 40 Foot, as at O. 

Between the Lodgings of the Captain and the 
| Troop there is a Laneor Space of 29 Foot broad, 
as at P. 

The Lane betwixt the Stables is 10 Foot broad, 
viz, Lz that ſo the Horſes may have room to come 
forth. 

Behind the Troops are poſted the Sutlers, divi- 
ded from the Troop by a Lane 20 Foot broad, 
vis. R. If many Troops encamp together the Space 
between them 1s commonly 20 Foot. 

We in Ergland allow 3 paces for the length 
of a Baraque, and 2 paces diſtance the open- 
ing of the Baraques to the Stakes to which 
the Horſes are faſtned, and 3 paces for each 
Horſes ſtanding, and 1o paces for the Street, 
and the Ground allotted for a —_ 
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of 150 men is commonly 50 paces, and common: | 
Iy Toor 12 Baraques on a Row for every Troop | 


of 5o Men, and about 2 paces diſtance from one 


Baraque to another, and 15 paces for the diſtance | 


of one Squadron to another. 


Plate XVIIL 


General Direfions for encamping an Army, 


When the Camp-Maſter General, or Major 
General hath read the Number of the Horſe and 
Foot, thar are in the Army, he muſt proportion 
end caſt up what Space of Ground will ſuffice to 
encamp them with all their Proviſion, Carriages, 
and ſo that neither for due Room the Soldiers be 
peſtered, nor by over large Spaces the Camp not 
{ufficiently fortified. 

This being of great importance, it will be re- 
Quiſite for him to underſtand well Arithmetick 
and Geometry, and to have in readineſs ſundry 
Plats and Models, and Forms of Camps, where: 
by he may ſuddenly reſolve for any Number or 
Situation, what Form and Quantity is moſt con: 
venient, and-reſently ſtake it our; aſligning due 
place for every Regiment of Horſe and Foot. 

Before encamping he ought to conſider if the 
Army confift much of Horſe, that there be good 
ſtore of Forrage nigh the Camp, and thar the 
Camp be not ſubject to any Hillfrom whence the 
Enemy may with his great Artillery incommode 
it: Nor that it be ſo ſeparated from water, that 
the Enemy may eaſily cut you from it ; nor that 
it be ſo low as that the Enemy by cutting the 
Banks of any River, may drown the Camp. And 
if there be no great Rivers but onely Fountains 
er Wells of Water, then muſt good watch be kept 

that 
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that they be not poyſoned nor infefted by the 
Enemy. In a running or moveable Camp the 
readieſt Fortification 1s to impale it round with the 
Carriages chained together, bending the Artille- 
ry that way where moſt ſuſpicion is, the Enemy 
will approach, and if time permit to caſt ſome 
Trench alſo without the Carriages, as in Plate 
XVI, where A is the General's Tent, B the 
Guards of the General, C the Park of the Artil- 
lery with its Retrenchments, D the Waggons for 
the Ammunition, E the Waggons for Proviſions, 
F the Soldiers Huts, G the Gourt of Guard, H 
the Retrenchments, I the place for drawing up 
the Army into Battalia. 


Plate XIX. 


The manner of ranging a Battel in order to a 
preſent Engagement, 


A General is ſometimes conſtrained to a Bat- 
tel, when he is in an Enemies Countrey upon 
the falſe report of his Spies ; eſpecially of ſuch as 
play faſt and looſe receiving pay from both ſides, 
which are a ſort of People very dangerous. 
Sometimes through the ignorance of thoſe thar 
command the Parties who ſeeking to get intelli- 
gence .of the Enemy, never inform themſelves 
thoroughly of their March. 

Sometimes he engages himſelf voluntarily, de- 
ſigning to relieve ſome place that is beſieged. Bur 
which way ſoever it be, that he is forced to come 
to a Battel, he muſt endeavour to order his men 
after the following manner. 

He ſhall range his Infancry in Battalions, every 
one conſiſting of five or ſix hundred men, or a 
thouſand men, which are the moſt . convenient 
NUiN- 
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fpumbers, with the Numbers between to form q | 


juit Body. For thoſe Bodies that exceed the 
Number of a thouſand, can never be drawn up 
conveniently upon all ſorts of Ground ; and ſuch 
as areunder 500 will never be ſtrong enough to 
reſiſt at the ſame time the fury of the Enemies 
Horſe. 

His Cavalry which ſhould be always drawn 
up upon the. Wings of the Infantry, muſt be 
drawn up in Squadrons, conſiſting of a hundred 
or thereabouts. Burt the beſt, and thoſe that are 
moſt ſerviceable to break the Battalions of the 
Enemy, are thoſe that conſiſt of 150 or 200 at 
moſt ; for if they exceed the Number of 200 they 


are not eaſily nor conveniently drawn up, by. | 


reaſon of the length of their Ranks, and the 
Number of Horſes. And thus it was that the 
Count de Schomberg embatled his forces at the 


Battel of Monteſclar, which he wone from the - 


Marqueſs of Caracene. 


An Army which is embattelled in ſmall diviſi- | 
ons of Horſe and Foot, 1s not ſo eaſily routed as | 


that Army whichis embarttelled in great diviſions. 
And {mall diviſions are much more ready chan 
great : For beſides ſeconding one anotner, and 
wheeling upon all occaſion, they will likewiſe out- 
front an Army which is embattelled in grear divi- 
tions : The which is one of the greateſt advanta- 
res that can be taken in the embatrelling of an 
Army. Small Diviſions of Horſe and Foot are 
2lfſo much rcadier for ſervice, where you cannot 
embatrel chem according to the Rules of Art by 
the narurc of the place, or with inclofures, or 
wherethe brevity of time wUl not give you leave, 
beſides ſmall Diviſions are much more troubleſome 
for an Enemy ro deal withall than, an Army that 
5 embarte:led in great Diviſions, Ge- 


AD 
Plate XX. 


General Direfions for giving of Battel. 


When a General intends to give Battel, he muſt 
haveregard to theſe principal things: Y:z. He muſt 
never ſutfer himſelf to be forced to fight againſt his 
will, and never to fight his Soldiers when their 
Spirits are diſmayed and caſt down; care muſt be 
taken to chooſe a place for the Batte] fir for the 
Quality and Number of your Soldiers. If you 
fear to be encloſed by agreat Number, you ought 
to ſhelter your Flanks, or at leaſt one of them, by 
the nature of the place, as by a River, Wood, or 
the like. Ifweak in Cavalry you muſt avoid the 
Plains, or fight with Foot among your Horſe. 
If you be ſtrongin Horſe, you muit avoid ſtrong 
paſſages, or encloſed places. 

Directions are the life of Ation, and the ſinews 
and ſtrength of Martial Diſcipline, and therefore 
Orders ought to be written before the Battel be- 
gin, that every Officer may know his duty, and 
| be left without excuſe. E 

For placing your Diviſions of Horſe and Foot 
at their true diſtances, you ought to allow unto 
every Horſe-man in the Front of the Diviſions of 
the Vanguard and Battel, 6 Foot of Ground in 
breadth, and to every Foot-Soldier 5 Foot. 

Alſo between every two Diviſions of Horſe and 
Foot, in the Vanguard of your Army to allow 100 
paces of Ground in breadth of 3 Feet tothe pace, 
beſides what you allow for the Diviſion of the Bat- 
tel which is for the Reſerve. 

There ought alſo to be allowed between the 
Vanguardof the Horſe Troops, r50 paces of 3 Feet 
to the pace ; this Order muſt be obſerved bothin 
| F placing 
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placing the Diviſions of Horſe and Foot, and the 
Vanguard Battel and Reer-guard of your Army, 
that the formoſt Troops being put to recoil, may 
not fall upon thoſe which ſhould come up to re- 
lieve them, nor the Pattel upon the Reer. 

The beſt Regiments of Horſe and Foot, ought 
to be placed on the Wings of the Army. 
| The Officers rhat lead the Diviſions in the 
Vanguard of a Battel, ought to have ſpecial care 
to ſce, that the Diviſions both of Horfe and Foot 
keep their diſtances. But eſpecially the Officers 
that lead the Diviſions in the Vanguard of your 
Army, on the Flank of your Horſe or Foor, rhey 
muft be extraordinary careful], that they cloſe 
not with their Diviſions in upon the main Body. 
And there is no one thing that the Officers care 
is required abour in fighting a Battel, more than 
to ſee that ſuch Divitions as they command keep 
their diſtances ; otherwiſe it is impoſſible bur 
ſome part of your Army, if not the whole, will 
be in a confuſion before rhe Battel be half fought. 

If it happens, as it moſt commonly doth, that 
when two Armies are embattelled one againſt the 
other, that the one Army out-fronteth rhe orher, 
upon one of the Wings, and the other Army out- 
frontech the other upon the contrary Wing, 
when both Armies come to encounter. There- 
fore let there be punftual Orders given to the 
Commanders, on the outmoſt Flanks of the Van- 
guards of the Horte, that it eicher Wings of Horſe 
do our-front his Enemics Wing of Horſe, rhar 
they advance eaſily, keeping their Order with 
that Wing of Horſe, which they command as ſoon 
as their Cannon begin to play, and not before, 
and charge that Wing of Horſe which they do 


Our-frone. 
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Command alſo thoſe Diviſions of Horſe, that 
out flank your Enemies; that when they come 
within a near diſtance of your Enemies 'Troops, 
fo to whee] with their Diviſions, that they may be 
able to charge that Wing of their Enemies Horſe 
on the Flank, at the ſame time when the reſt of 
the Horſe chargeth them in the Front : And if 
you out-front your Enemies Army on both Flanks, 
then both your Wings of Horſe muſt obſerve the 
ſame Order. 

But if you be out-flanked in one of your Wings 
of Horſe, then the General ought to give Order 
to the Officers of that Wing, not to advance 
from the main Body of the Foot, but keep an e- 
ven Front with the Foot untill the Enemies Horfc 
come up cloſe torhem to charge them ; ar to or- 
der the Officers to draw up on the outermoſt 
Flank of that Wing of Horſe that is out-flanked, 
the Reer-guard of Horſe of the ſame Wing of 
Horſe, with all the expedition that may be : or if 
any of your Diviſion of Horſe do front againſt the 
Enemies Foot, when you are out-flanked by the 
Enemies Horſe, that then the Officers draw off 
thoſe Diviſions of Horſe upon the outermoſt 
Flanks of the ſame Wing of Horſe, which is out- 
flanked. 

The principal Heads of War for Field-ſervice, 
are the Art of Marching, Incamping, Imbatrel- 
ling, skilfully to get good Intelligence, providently 
to get good Proviſions for the Army. 

In Matters of War the motions ought to be 
quick where the leſt motion of time oft marreth 
the whole buſineſs. 

It is neceſſary in War oftentimes to change 
Counſels according to the variety of Accidents. 
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In Execution of Deſigns of War, good Judge- 
ment ought to ground them, and diligent ex2e- 
dition put them inro Action. 

The Office of a chief Commander is, a Subjet 
capabie of thegreateſt Wiſedom that may be ap- 
prehended by natural means; being to manage a 
Multitude of diſagreeing minds, as a fit Inſtru- 


ment to execute a deſign of much conſequence, | 


and great expettation, and to qualific both their 
apprehenſions and affections, according to the 
accidents which riſe in the courſe of his directions, 
befides thetrue Judgment which he ought to have 
of ſuch circumſtances which are moſt important 
to a fortunate end ; wherein our providence can- 
notnave enough,either for learning orexperience, 
to prevent diſadvantages, or to take hold of op- 
portunities. 

It is not onely experience and practice which 
maketh a Soldier worthy of his Name ; but the 
knowledge of the manifold Accidents which ariſe 
from the variety of humane Actions, which is 
beſt, and the moſt ſpeedily learned by reading 
Hiſtory : For upon the variety of chances thar 
are there ſet forth, he may meditate onthe effects 
of orher mens adventures, that their harms may 
be his warnings, and their happy proceedings his 

fortunate directions in the Art Military. 
Ir is requiſite alſo that a Commander be well 
acquainred with the divers and various ways of 
imbattelling, and well to underſtand the nature 
and reaſon of them, that ſo he may with know- 
ledgeapply them tothe quality of any occaſion. 


I might have added the way and manner how 
to attack and defend any fortified Town, as alfo 
Military Stratagems, and Policies practiſed by 
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valiant and prudent Commanders, whereby 
they have obtained miraculous Victories or 
eſcaped imminent dangers. Bur there is no ſci- 
ence, or faculty whatſoever in multitude of parts, 
that may any way be comparable tothe Art Mi- 
litary; wherein every ſmall and unexpected Cir- 
cumftance quite alrereth the Nature and Deſign 
of the Action: And among the variable events of 
War, many unexpected occaſionsariſe which gives 
preſent Advantage and Victory to him thart is 
ready to take it, and many ſtrange Chances ſo 
alter the Courſe of things, that no direction can 
prevent, nor foreſight diſcern what may happen. 
So that one fault committed in War can never be 
repaired, and one hour cauſerh the loſs of that 
reputation which hath been many years acqui- 
Ting. 

[ will therefore onely give this advice to all 
Governours that are to defend a beiieged Town, 
\ that they have a ſpecial careof theſe three things. 

'The firſt is, that from the beginning tothe end of 
a Siege their law be ſuch, that their Garriſons ſpend 
no more Victuals daily than Neceflity requireth : 
The ſecond thingsis, that they do not vainly waſt 
their Men or Ammunition, but ſo order the 
expence, thar it may hold out with their Victu- 
als ; for often times prodigal expences- and need- 
leſs waſtings have brought many Garriſons to 
want Neceflaries for the defence of the Town, 
more than the preſſing ſervices and efforts of the 
Enemy : The third thing is, that they carefully 
defend the Outworks, eſpecially the Mote and 
Body of the Town, with all the Care, Judgment 
and Valour that their Garriſon aftords, toloſe all 
things inch by inch, and to quit nothing but by 


main force. | 
F 3 In 


CS. > 
In the Courſe of War, a Genera] or Comman- 
der ſhall meet with ſome occaſions, wherein he is 
not onely to contend with men ; but with Chan- 
ces and Things which are to be overcome with 
no leſs difficulty than an Enemy, and are more 
Gs, as Hunger, Diſcontent and Labour, 
cc. But Induſtry commands Fortune ; and Di- 
ligence by circumſpect and carefull carriage, ſel- 
domtf ail; *tis neceſſary to joyn udgment with Va- 
tour in all Martial Actions, for 'tis not the length 
of Life or Number of years that teacheth the Art 
of VVar, but continual practice and experience. 

I conclude with a ſaying of one of our Great 
Engliſh Generals, the Duke of Albermar!, whoſe 
ſaying it was; That a rich publick Treaſury pru- 
dently managed, and a People well trained in 
martial Afﬀairs, were the two onely Pillars next 
under God, that would preſerve a Kingdom or 
State from Danger and Ruine. 


ADVERTISEMENTS. 


( 3E985apty rectified : Or a Deſcaption of the 
V Vorld,in all its Kingdoms, Provinces,Coun- 
tries, Iſlands, Ciries, Towns, Seas, Rivers, Bayes, 
Capes, Ports; their Antient and Preſent Names, 
Inhabitants, Situations, Hiſtories, Cuftomes, Go- 
vernments, &c. As alſo their Commodities, Coins, 
VVeights, and Meaſures, compared with thoſe at 
London.Illaſtrated with about Eighty New Maps. 
The whole work performed according to the 
more accurate Diſcoveries of Modern Authours. 
Theſecond Edition with many conſiderable Addi- 
tions, by Robert Morden, London. 

Six Scriptural Maps. 1. Of the Earth. 2. OfPa- 
radice or the Garden of Edez, with the Countries 
circumjacent, and how after the Flood it was divi- 
ded among the Sons of Noah, and inhabited by the 
Patriarchs. 3. The 4o years Travel of the Children 
of 1/ra2! through the VVilderneſs. 4. Canaan or 
the Holy Land, and how ir was divided among 
the 12 Tribes of Tjrae/, and travelled through by 
our Saviour and his Apoſtles. 5. The Travels ofthe 
Patriarchs, and of St. Paul and other of the Apo- 
ſtlesin the propagating of the Goſpel. 6. Fera/a/em 
as it ſtood in our Saviour's time, uſefull for the 
reading of the Bible, Toſephus, the Holy 
VVar, ec. Firſt deſigned and made by the Dutch 
Divines. Now ſold by Robert Morden, at the 
Arlas in Cornhil, London. To which will ſhortly be 
added a New Deſcription of thoſe Maps, which 
will be a compieat Epirome of the whole Hiſtory 
of thoſe Eaſtern Countries, and a very neceſſary 
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and uſefull Introduction into all Sacred and An- 
tient Geography and Hiſtory. 

Alfo all forts of Globes, Spheres, Maps, Sea- 
Charts, Mathematical Books, Projections and In- 
ſtruments are made or fold by Robert Morden, at 
the Atlas, near the Royal Exchange in Cornhil, 
London. " 

A large Map of England, Scotlandand Ireland, 
about 6 Foot long, and 4 Foot and a half deep, 
paſted upon Cloath, ec. Price 12 5. 

A ſheet Map of England, wherein are delinea- 
ted the Roads from Town to Town, and the 
Number of reputed Miles between them are gi- 
ven by inſpection without Scale or Compaſles. 

A new ſheet Map of England, more corre and 
Exact than any extant. 

A new Map of the Engliſh Plantations in Ame- 
rica, paſted upon Cloath, about 4 Foot long, and 
3 Foot 10 Inches deep ; with a Deſcription of all 
choſe Countreys. 
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